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PREFACE 

The  v.stablishment  of  exposure  stations,  and  the  conduct  of  programs 
of  investigation  relative  to  the  durability  of  concrete  exposed  to  natu¬ 
ral  weathering  have  been  authorized  from  time  to  time  by  the  Office,  . 
Chief  of  Engineers.  The  initial  installation  of  concrete  specimens  at 
an  exposure  station  was  made  at  Treat  Island,  Maine,  in  1936  by  the  Con¬ 
crete  Laboratory  of  the  Passamaquoddy  Tidal  Power  Project.  In  1939  the 
Office,  Chief  of  Engineers,  authorized  the  Central  Concrete  Laboratory, 
North  Atlantic  Division,  to  develop  data  relative  to  the  durability  of 
concrete  exposed  to  severe  weathering.  Under  this  authorization  speci¬ 
mens  were  prepared  and  installed  at  exposure  stations  in  Maine,  Florida, 
and  New  York.  In  1946,  the  Office,  Chief  of  Engineers,  directed  the  Con¬ 
crete  Research  Division  (now  Concrete  Technology  Division,  Structures 
Laboratory)  of  the  U.  S.  Army  Engineer  Waterways  Experiment  Station  (WES) 
(successor  to  the  Central  Concrete  Laboratory)  to  continue  the  work  in 
connection  with  these  exposure  stations.  Further  authority  is  contained 
in  multiple  letter  of  the  Office,  Chief  of  Engineers,  dated  14  September 
1948,  subject,  "Civil  Works  Investigations  of  Office,  Chief  of  Engineers," 
Item  CW-6o4- Concrete  "Continuation  of  Permanent  Exposure  Stations." 
Additional  authorizations  have  been  provided  since  that  time  for  the 
making  and  installing  of  specific  specimens  at  these  exposure  stations. 
Installation  and  testing  of  specimens  at  the  Florida  station  was  discon¬ 
tinued  in  November  1971. 

Results  of  these  various  investigations  have  been  reported  from 
time  to  time  in  the  reports  listed  below. 

1.  Corps  of  Engineers,  Central  Concrete  Laboratory,  Cement 
Durability  Program,  First  Interim  Report,  June  19^2. 

_ ,  Concrete  Research,  Laboratory  Studies  of 

Concrete  Containing  Air- Entraining  Admixtures,  Second 
Interim  Report,  Part  I,  July  1945? 
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Waterways  Experiment  Station,  Concrete  Research,  Third 
Interim  Report,  Durability  of  Concrete  Exposed  to  Natural 
Weathering,  Technical  Memorandum  Wo.  6-226,  August  1947* 

_ ,  Concrete  Research,  Third  Interim  Report, 

Supplement  No.  1,  Durability  of  Concrete  Exposed  to  Natu¬ 
ral  Weathering,  Technical  Memorandum  No.  6-226,  June  1950. 

_ ,  Investigation  of  Durability  of  Concrete  Exposed 

to  Natural  Weathering,  Report  No.  5,  Summary  of  Results 
1936-1933,  Technical  Memorandum  No.  6-226,  May  195U. 

_ ',  Cement  Durability  Program,  Long-Term  Field 

Exposure  of  Concrete  Columns,  Technical  Report  C-72-2, 
August  1972. 

Roshore,  E.  C.  and  Houston,  B.  J. ,  Investigation  of  Plastic 
and  Rubber-Based  Coatings  Used  in  Lieu  of  Rubbed  Finishes 
on  Formed  Concrete  Surfaces,  sponsored  by  the  Assistant 
Secretary  of  the  Army  (R&D),  Department  of  the  Army; 
Miscellaneous  Paper  No.  6-864,  November  1966. 

Houston,  B.  J.,  Investigation  of  Nonmetallic  Waterstops; 
Preliminary  Laboratory  and  Field  Exposure  Tests,  sponsored 
by  Office,  Chief  of  Engineers,  U.  S.  Army;  Technical  Report 
No.  6-546,  Report  No.  1,  May  i960. 

_ ,  Investigation  of  Nonmetallic  Waterstops; 

Progress  Report  of  Laboratory  and  Field  Exposure  Tests, 
sponsored  by  Office,  Chief  of  Engineers,  U.  S.  Army; 
Technical  Report  No.  6-546,  Report  No.  3,  June  1963. 

_ ,  Investigation  of  Nonmetallic  Waterstops 

Effect  of  Exposure,  sponsored  by  Office,  Chief  of 
Engineers,  U.  S.  Army;  Technical  Report  No.  6-546, 

Report  No.  6,  January  1968. 

Kennedy,  T.  B.,  Tensile  Crack  Exposure  Tests,  CWI  Item 
No.  026,  Tensile  Crack  Exposure  Test  for  Reinforced  Con¬ 
crete  Beams,  Technical  Memorandum  No.  6-412,  U.  S.  Army" 
Engineer  Waterways  Experiment  Station,  CE,  July  1955. 

Roshore,  E.  C. ,  Durability  and  Behavior  of  Prestressed 
Concrete  Beams,  Pretensioned  Concrete  Investigation; 
Progress  to  July  I960,  Technical  Report  No.  6-570,  Re¬ 
port  1,  June  1961. 

_ ,  Tensile  Crack  Exposure  Tests;  Results  of  Tests 

of  Reinforced  Concrete  Beams,  Technical  Memorandum 
Ho.  6-412,  Report  2,  November  1964. 
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14.  Roshore,  E.  C.  Durability  and  Behavior  of  Prestressed 
Concrete  Beams;  Posttensioned  Concrete  Investigation, 
Progress  to  July  1966,  Technical  Report  Ho.  6-510,  Re¬ 
port  No.  f>-570 , Report  2,  March  1967 • 

15.  _ ,  Field  Exposure  Tests  of  Reinforced  Concrete 

Beams,  Miscellaneous  Paper  No.  6-868,  January  1967. 

16.  _ ,  Durability  and  Behavior  of  Prestressed  Con¬ 

crete  Beams;  Laboratory  Tests  of  Weathered  Pretensioned 
Beams.  Technical  Report  No.  6-570,  Report  3,  October  1971 

17.  O'Neil,  E.  F. ,  Durability  and  Behavior  of  Prestressed 
Concrete  Beams;  Posttensioned  Concrete  Beam  Investiga¬ 
tion  with  Laboratory  Tests  from  June  1961  to  September 
1975,  Technical  Report  No.  6-570.  Report  February  1977 

18.  _ ,  Durability  and  Behavior  of  Prestressed  Con¬ 

crete  Beams;  Laboratory  Tests  of  Weathered  Pretensioned 
Beams,  Technical  Report  No.  6-570,  Report  5,  June  1976. 

This  report  summarizes  all  investigations  made  to  date,  and  is 
issued  in  loose-leaf  form  in  order  that  it  may  be  kept  up  to  date  by 
the  addition  of  new  material  or  revision  of  old  material,  as  appropri¬ 
ate.  The  report  is  made  up  of  two  volumes :  Volume  1  (this  volume) 
summarises  the  test  results  of  investigations  which  are  still  active, 
and  Volume  2  summarizes  the  findings  of  completed  investigations. 

The  major  part  of  the  work  reported  herein  and  the  preparation  of 
this  report  constitute  part  of  Civil  Works  Research  Work  Unit  31132, 
"Field  Exposure  Durability  Studies  of  Concrete."  The  studies  were  made 
by  the  Concrete  Technology  Division,  Structures  Laboratory,  Waterways 
Experiment  Station.  Personnel  actively  engaged  in  the  direction  and 
conduct  of  the  work  include  Ms.  K.  Mather,  Messrs.  B.  Mather,  J.  M. 
Scanlon,  B.  R.  Sullivan,  R.  V.  Tye,  Jr. ,  E.  E.  McCoy,  E.  C.  Roshore, 

H.  T.  Thornton,  R.  E.  Black,  D.  Glass,  D.  Wilson,  and  G.  S.  Harris. 

Mr.  Thornton  prepared  this  distribution. 

During  the  preparation  of  this  report  COL  Edmund  H.  Lang,  CE, 
was  Director  of  the  Waterways  Experiment  Station,  and  Mr.  J.  B.  Tiffany 
was  Technical  Director.  During  the  preparation  of  this  distribution  of 
the  Supplements,  Corrections,  and  Revisions,  COL  John  L.  Cannon  and 
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COL  Nelson  P.  Conover,  CE,  served  as  Commanders  and  Directors  and 
Mr.  F.  R.  Brown  was  Technical  Director. 
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CONVERSION  FACTORS,  INCH-POUND  TO 
METRIC  (SI)  UNITS  OF  MEASUREMENT 

1  inch  =  25.1*  millimetres 

1  foot  =  0.3048  metre 

37°F  =  2.8°C 

-10°F  =  -23.4°C 

28°F  =  -2 . 2°C 

70°F  =  21.1°C 

1  lh  =  0.453592  kilogram 

1  bag  of  cement  =  94  lb  of  cement  =  42.637648  kilograms  of  cement 

1  cu  yd  =  0.764555  cubic  metre 

1  gal  (U.  S.)  =  3785.412  cubic  centimetres 

1  gal  (U.  S.)  =  3.785412  cubic  decimetres 

1  cu  ft  =  0.028317  cubic  metre 

1  ton  =  2000  lb  =  907.184  kilograms 

1  psi  =  0.006894757  megapascals 

1  fps  =  0.3048  metre/second 

1  Ib/cu  ft  =  16.018477  kilograms/cubic  metre 

1  bag/cu  yd  =  55.767928  kilograms/cubic  metre 

1  gal/bag  =  88.781398  cubic  centimetres/kilogram 

3-1/2  by  4-1/2  by  lo  in.  =  approximately  90  by  115  by  4i0  millimetres 
6  by  6  by  30  in.  =  approximately  150  by  150  by  760  millimetres 

6  by  6  by  48  in.  =  approximately  150  by  150  by  1220  millimetres 

18  by  18  by  36  in.  =  approximately  460  by  460  by  910  millimetres 


(Reri*ed  August  1980) 

Table  1 

Recapitulation  of  Specimens  Exposed  at  Treat  Inland.  Maine 


Specimens 

Location 

Section  Roir  Program  of  Investigation  _ Site  and  Kind 


Beech  2 

Beech  2 

Reck  9 

Beech  2 

Beech  2 

Reck  3 

Beech  2 

Reck  L 

Beech  1 

Beck  6 

Reck  5 

Reck  5 

Reck  5 

Reck  3 

Reck  2 

Reck  3 

Reck  2 

Reck  3 

Reck  2 

Reck  3 

Reck  k 

Reck  2 

Reck  2 

Reck  2 

Reck  2 

Reck  2 

Reck  2 

Beck  2 

Reck  2 

Reck  2 

Reck  2 

Beech  l 

Reck  X  yell 


Reck  X  yell 

Reck  X  veil 

Reck  5 

Reck  5 

Top  of 
wharf 

Beech  2 

Beech  A-l 

Beech  2 

Seech  2 

Beech  A-l 

Reck  1 

Reck  5 

Reck  5 

Reck  5 

Reck  3 

Reck  k  *  6 

Reck  5 

Reck  5 

Reck  9 

Reck  9 

Reck  6 

Reck  6 

Reck  ? 

Reck  8 

Reck  9 


Tensile  Creek  Specimens,  Series  A 
Tensile  Creek  Specimens,  Series  B 
St evert  Field  Spheres 
Cement-Replacement  Materials 
Investigation,  Phase  B 
Prestressed  Concrete  Program 
Prestressed  Concrete  Program 
Prestressed  Concrete  Program 
Cement-Raplacement  Materials 
Investigation,  Phase  0 
Cement-Replacement  Materials 
Investigation,  Phase  D 
Fassamequoddy  Project 
Missouri  River  Division  Program 
Missouri  River  Division  Program 
Portland  Blast-Furnace  Slag 
Cement  Investigation 
Specimen  Sire-Frost  Effects 
Investigation 

I 

Trumbull  Fond  Dam  Prisms 
Investigation  of  k-l/2-in.  # 
Aggregate  Concrete 
Longtime  Studj%  Waterways 
Experiment  Station 
Wt.  Morris  Dam  Cores 
Air-Entraining  Admixture  Study 
Omaha  District  Aggregate  Program 
Omaha  District  Aggregate  Program 
Tansas  City  District  Aggregate 
Program  I 


Rttfaula  Dam  Aggregates  Study 
Xoametallic  Waterstop 
Investigation 


Woven  Plastic  Test  Program 
Woven  Plastic  Test  Program 
Woven  Plastic  Test  Program 
Membrane  Curing  Program 

Quality  Aggregate  Investigation 
Quality  Aggregate  Investigation 
Cement-Replacement  Materials 
Investigation,  Phase  G 
Maxima  Site  of  Coarse  Aggregate 
Program 

Maximum  Alienable  Water-Came:  ' 
Ratio  Investigation 
Curing  Investigation 
Investigation  of  Plastic  Based 
Mortar  Coatings 
Investigation  of  Plastic  Based 
Mortar  Coatings 
Investigation  of  Plastic  Based 
Mortar  Coatings 
CERL  Fibrous  Concrete 
VIS  Fibrous  Concrete 
WB8  Fibrous  Concrete 
VX8  Fibrous  Concrete 
Sulfur-Infiltrated  Concrete 
Sulfur-Infiltrated  Concrete 
Roller-Compacted  Concrete 
Charles  River  -  smelt  Brook 
Ooocreta-Roljmer  Materials 
Cement  Replacement-High  Range 
Water-Reducing  Admixtures 
Cement  Replacemest-Rifh  Range 
Water-Reducing  Admixtures 


7-ft-9-in.-lcog  beams 
7-  ft-9-  in .  -long  beams 

1- ft  spheres 

IS-  by  18-  by  38-in.  prisms 

k-1/2-  by  9-  by  8l-la.  beams 
3-1/2-  by  k-1/2-  by  l6-in.  beam* 
ID-  by  l6-  by  98-in.  beams 
ID-  by  20-in.  cores 

2- ft  cubes 

5-  by  5-  by  60-in.  columns 

3- 1/2-  by  k-1/2-  by  l6-in.  beams 
3-  by  k-1/2-  by  l8-in.  beams 
3-1/2-  by  k-1/2-  by  16-in.  temi 

3-1/2-  by  L-l/2-  by  16-in.  beams 

6-  by  6-  by  30-in.  beams 

2- ft  cubes 

l8-  by  1^  by  38-ln.  prisms 
18-  by  18-  by  36-in.  prisms 
18-  by  18-  by  36-in.  prisms 

3- 1/2-  by  k-1/2-  by  16-in.  beams 

10- in. -die*  by  18-in.  cores 
6-  by  8-  by  30-in.  prisma 
6-  by  6-  by  30-in.  beams 


2-ft  cubes 
Waterstop  pieces 

^bedded  waterstop  pieces 
Waterstop  pieces 
&fceddcd  waterstop  pieces 
Waterstop  pieces 
Ubedded  waterstop  pieces 
13-in.  squares 
13-in.  squares 
13-in.  squares 
Bax  specimens 

2-ft  cubes 
2-ft  Cubes 

by  18-  by  38-in.  prisms 


10-  by  10-  by  3- in.  cortex-coated 
panda 

10-  by  10-  by  3-ia.  mortar-coated 
panels 

10-  by  10-  by  3-in.  mortar-coated 
panels 

3-1/2-  by  k-1/2-  by  l6-in.  beams 
9-  by  by  k5-ln.  beams 
6-  by  8-  by  30-in.  beams 
8-  by  6-  by  36-iu.  beams 
k-  by  8-in.  cylinders 
3-  by  8-in.  cylinders 
12-  by  12-  by  38-in.  beams 
8-  by  6-  by  2k-in.  beams 
8-  by  8-  by  30-in,  beams 
1-  by  1-  by  3-ft  prisms 

8-  by  12-in.  cylinders 


Xo. 

Xo. 

Date 

Installed 

Left 

Installed 

82 

0 

B 07  1951 

76 

75 

Boy  195k 

2k 

12 

195k 

21 

6 

Dm  1953 

16 

0 

Oct  1958 

72 

57 

Oct  1958 

20 

12 

Jaw  1961 

75 

21 

Oct  1958 

20 

1> 

Oct  1958 

13 

1 

June  1936 

12 

5 

Sept  1963 

3 

2 

Bov  1965 

106 

66 

*•»  1956 

9 

9 

dm  1968 

3 

3 

dm  1968 

3 

3 

Dm  1968 

3 

3 

Dm  1968 

6 

6 

Jim  1972 

12 

5 

Dec  1968 

196 

196 

•har  1955 

11 

3 

Set  19t9 

90 

13 

Bov  19U 

6 

3 

DM  1956 

3 

0 

Bov  196k 

18 

6 

Jn  1958 

18 

1 

*y  1959 

9 

5 

Bov  1962 

9 

5 

dm  1963 

3 

3 

w«y  1969 

3 

3 

July  197k 

3 

3 

July  197k 

3 

3 

Oct  1958 

5* 

16 

lfcy  1957 

27 

0 

H«y  1957 

30 

0 

Bov  1957 

15 

0 

Bov  1957 

2 

0 

1958 

1 

0 

Aug  1958 

160 

0 

Bov  1963 

80 

0 

Apr  1967 

22 

0 

Ihr  1970 

it 

It 

June  19^6 

10 

0 

Bov  1962 

6 

2 

Dm  1963 

2 

0 

Bov  1962 

18 

9 

Dm  1963 

2V 

12 

Dm  1961 

56 

56 

June  1968 

8 

8 

July  1969 

8 

8 

Bov  1969 

16 

16 

Dec  1970 

30 

10 

Ju  1975 

17 

17 

June  1975 

12 

12 

June  1975 

21 

21 

June  1975 

18 

18 

Aug  1976 

36 

36 

Aug  1976 

6 

6 

July  1977 

18 

18 

Aug  1976 

12 

12 

Jul  1978 

36 

36 

Oct  1978 

102 

100 

Oct  1978 

Section 
Xo.  in 
This  Vol 

1 

2 

3 

h 

6 

6 

6 

8 

8 

9 

10 

10 

11 

12 

12 

12 

12 

13 

Ik 

17 

22 

25 

26 
26 
27 

27 

27 

2T 

27 

27 

27 

28 
30 

30 

30 

30 

30 

30 

31 
31 
31 
3k 

35 

35 

36 

37 

38 

39 
.  ko 

ko 

kO 

5 

7 

7 

7 

15 

15 

16 

18 

19 

20 

20 


Dashed  lints  in  "Section*  sod  "Row*'  colwna  Indicate  that  these  specimens  are  no  longer  on  the  exposure  rack. 


(Reprinted  August  1980) 

Table  2 

Recapitulation  of  Specimens  Exposed  at  St.  Augustine,  Fla. 


Specimens  _  Sec. 


Program  of 
Investigation 

Size  and  Kind 

No. 

In¬ 

stalled 

No. 

Left 

Date 

In¬ 

stalled 

No. 

in  This 
Vol 

Prestressed  Concrete 
Program 

l»-l/2-  by  9-  lay 
8l-in.  beams 

3 

1 

Oct  1959 

6 

Portland  Blast- 
Furnace  Slag  Ce¬ 
ment  Investigation 

3-1/2-  by  fc-l/2- 
by  l6-in.  beams 

108 

93 

Aug  1956 

11 

8-1/2-  by  8-1/2- 

by  12-in.  prisms 

1*5 

0 

Aug  1956 

11 

Longtime  Study 
Waterways  Experi¬ 
ment  Station 

3-1/2-  by  h-1/2- 
by  l6-in.  beams 

198 

195 

Aug  1955 

17 

Alkali-Aggregate 
Reactivity  In¬ 
vestigation 

6-  by  6-  30- in. 
beams 

72 

1»5 

Aug  1955 

29 

6-  by  6-  by  30-in. 
beams 

36 

30 

Aug  1956 

29 

National  Bureau  of 
Standards  Super¬ 
sulfate  Cement 
Program 

3-  by  V-  by  16-in. 
beams 

27 

19 

Nov  1957 

32 

Note:  Installation  and  testing  of  specimens  at  St.  Augustine,  Fla.,  was 
discontinued  in  November  1971. 


(Revised  August  I9S0) 
Table  1-TC-B  (Continued) 


Seelies  2 


Bcacfc  Boy  1 


ij*saE3»JiK 


33 

20,000 

s 

A-305 

22 

60 

15 

17 

73 

15 

H 

35 

15 

34 

20,000 

B 

A-305 

60 

7l 

25 

61 

17 

30 

61 

72 

30 

35 

20,000 

B 

OS 

66 

66 

25 

66 

10 

20 

59 

63 

" 

86 

20,000 

B 

OS 

65 

69 

25 

67 

55 

25 

63 

70 

25 

31 

20,000 

3 

A-305 

16 

66 

20 

16 

52 

20 

*A 

7i 

20 

63 

20,000 

B 

A- 305 

51 

53 

20 

53 

52 

20 

16 

97 

20 

69 

20,000 

B 

OS 

63 

16 

25 

61 

56 

25 

61 

95 

25 

90 

20,000 

B 

OS 

58 

59 

25 

56 

19 

20 

5c 

16 

20 

91 

30,000 

B 

A-305 

66 

60 

25 

69 

33 

30 

63 

S3 

3O 

92 

30,000 

B 

A-305 

65 

61 

25 

66 

39 

25 

61 

62 

25 

93 

30,000 

B 

OS 

63 

51 

55 

.  65 

11 

60 

& 

72 

60 

9s* 

30,000 

B 

OS 

63 

66 

70 

*  65 

60 

75 

60 

55 

75 

95 

30,000 

B 

A-305 

60 

76 

25 

16 

63 

20 

12 

63 

£0 

96 

30,0C© 

B 

A-305 

61 

£6 

25 

65 

60 

9$ 

63 

99 

30 

9T 

30.000 

B 

OS 

62 

76 

50 

63 

66 

*0 

62 

75 

*0 

93 

30.000 

B 

OS 

59 

63 

50 

61 

51 

50 

55 

70 

10© 

99 

*0,000 

B 

A-305 

56 

92 

60 

59 

H 

75 

59 

56 

75 

100 

*0,000 

£ 

A-305 

56 

72 

55 

56 

li 

50 

13 

31 

ins 

101 

10,000 

B 

OS 

56 

51 

60 

57 

1J 

60 

56 

63 

50 

102 

*0,000 

5 

CS 

58 

53 

100 

56 

53 

125 

51 

€> 

125 

103 

*o,coo 

B 

A-305 

17 

£6 

60 

17 

57 

50 

16 

13? 

*0 

lOi 

*0,G0C 

B 

A-305 

61 

62 

60 

53 

73 

75 

56 

121 

75 

105 

to.cco 

B 

OS 

65 

62 

75 

65 

33 

60 

SB 

117 

0© 

106 

to.coo 

B 

OS 

66 

69 

70 

90 

76 

(lA-ixu  sjali) 

91 

97 

C 1/1- in-  spell) 

10T 

50,000 

B 

A-305 

50 

16 

(l-ls.  S^lllj 

51 

55 

(1-is.  span# 

19 

33 

(I-Ir.  spall) 

ICS 

50,000 

B 

A-305 

53 

11 

(5/&-ifl.  spall) 

51 

33 

(5/3-1=.  *p*U) 

IS 

53 

C 3/3-in.  spall) 

109 

50,000 

B 

CS 

65 

115 

i 1-1/2  la.  spall) 

61 

H 

{?-!=-  s^U) 

56 

97 

(2-1=.  spall! 

110 

50.000 

B 

CS 

53 

91 

75 

35 

62 

ICO 

53 

105 

:k 

in 

50.000 

3 

A-305 

50 

63 

75 

55 

13 

100 

19 

63 

100 

112 

50.000 

3 

A-305 

59 

67 

75 

el 

50 

Cl- is-  *p*H> 

£2 

9© 

Cl- in.  spall# 

113 

50.COO 

B 

CS 

17 

79 

(1/l-Ia.  spall) 

13 

*3 

(1/A- is- 

16 

106 

Cl  A- in-  spall) 

111 

50,000 

B 

OS 

51 

101 

100 

51 

56 

{ 1/2-in-  spell) 

51 

151 

(1/2- is.  spsl 1} 

115 

fcae 

B 

A-305 

51 

76 

19 

13 

16 

53 

— 

116 

Ease 

B 

A-305 

57 

76 

57 

25 

62 

61 

— 

117 

Ease 

5 

A-305 

59 

H 

53 

15 

30 

52 

€1 

30 

116 

Ease 

B 

OS 

U 

61 

12 

22 

3” 

20 

— 

119 

Sone 

3 

CS 

55 

13 

52 

70 

15 

63 

— 

120 

Ease 

B 

OS 

51 

79 

55 

50 

53 

*9 

— - 

121 

20.000 

T 

A-305 

70 

92 

35 

73 

52 

33 

71 

i*6 

3© 

122 

20,000 

T 

A-305 

67 

97 

35 

69 

60 

33 

&T 

it© 

5* 

123 

20.000 

CS 

59 

65 

60 

59 

51 

103 

52 

«— 

10© 

121 

20.000 

7 

CS 

63 

71 

6C 

63 

17 

60 

€3 

S§ 

€0 

125 

20,000 

A-305 

57 

51 

30 

59 

30 

25 

57 

a 

126 

20,000 

y 

A-305 

75 

51 

30 

76 

37 

25 

7* 

5*1 

127 

20.000 

T 

OS 

66 

68 

20 

68 

61 

20 

« 

57 

128 

20,000 

7 

CS 

67 

65 

20 

63 

•  35 

15 

57 

53 

5© 

129 

30.000 

y 

A-305 

52 

93 

50 

51 

96 

to 

53 

92 

£© 

130 

30.000 

7 

A-305 

60 

S3 

60 

61 

69 

T5 

56 

78 

s3 

131 

30,000 

7 

OS 

70 

19 

.  75 

72 

60 

75 

« 

TO 

132 

30,000 

A 

CS 

51 

53 

75 

56 

60 

(l/*-in-  spell) 

*7 

6* 

ClA-in-  sp*H) 

133 

30  .coo 

A-305 

56 

91 

50 

55 

-7 

50 

56 

57 

5© 

1» 

30.000 

* 

A-305 

62 

72 

75 

& 

51 

50 

P 

*5 

50 

135 

30,000 

7 

OS 

61 

13 

10 

61 

29 

*0 

te* 

to 

*© 

136 

30,000 

7 

OS 

62 

59 

10 

63 

33 

50 

56 

c; 

5© 

137 

Wo, coo 

T 

A-305 

19 

79 

100 

5= 

37 

no 

*9 

70 

no 

133 

10,000 

7 

A-305 

55 

77 

75 

56 

H 

00 

5* 

S3 

90 

139 

*0,000 

7 

CS 

65 

69 

55 

66 

39 

05 

6* 

57 

65 

HO 

wo, 000 

7 

CS 

65 

61 

60 

67 

29 

70 

*7 

5* 

7© 

Hi 

*0,000 

* 

A-305 

59 

91 

60 

53 

73 

75 

52 

92 

TC 

1I2 

wo.ooo 

7 

A-305 

57 

$6 

60 

62 

75 

50 

59 

10* 

5© 

Hi 

Wo, 000 

CS 

62 

61 

75 

63 

75 

€2 

93 

7« 

Hi 

*0.000 

7 

OS 

Si 

93 

(3/8-Ss.  *j»ll) 

52 

el 

{l-ls.  spall) 

51 

137 

fi-is.  s^Ui 

H5 

50,000 

A-305 

52 

89 

125 

52 

73 

150 

50 

=9 

25§ 

H6 

50,000 

7 

A-305 

‘7 

73 

60 

*7 

— « 

113 

75 

(Coetlsaed 


(Revised  August  1980) 


Table  1-TC-B  (Continued) 

Section  2 

Beach  Row  1 

1973-1076  Readings 

2&k 

Cycles,  1973 

2760  Cycles. 

197k 

2872  Cycles. 

1975 

3018  Cycles,  1976 

Max 

Max 

Max 

Max 

Type 

Crack 

Crack 

Crack 

Crack 

Ncainal 

Steel 

Steel 

Width 

Width 

Width 

Con¬ 

Width 

Bean 

Stress 

Posi¬ 

Defor¬ 

Con- 

0  1/1000 

Con¬ 

1/1000 

Con¬ 

it 

1/1000 

di¬ 

it 

1/1000 

Ho. 

psi 

tion 

mation 

dition  fr  in. 

dition 

i tv2 

in.  • 

dition 

in. 

tion 

in. 

Ik8 

50,000 

T 

OS 

If 

Unloaded 

II 

_ 

„ 

__ 

__ 

ll<9 

50,000 

T 

A-305 

68 

75 

66 

5001 

61 

73 

500 

61 

100 

(k-in.  spall) 

150 

50,000 

T 

A-305 

65 

60 

65 

70 

62 

61 

70 

6k 

10k 

75 

151 

50,000 

T 

OS 

57 

70 

58 

70 

57 

62 

60 

56 

63 

(l/2-ln.  spall) 

152 

50,000 

T 

08 

51* 

60 

5k 

55 

51 

52 

50 

53 

52 

50 

153 

None 

T 

A-305 

kk 

0 

36 

0 

16 

50 

26 

52 

15k 

None 

T 

A-305 

55 

0 

5k 

0 

5k 

8k 

55 

31 

155 

None 

T 

A-305 

76 

0 

65 

0 

61 

82 

65 

81 

156 

None 

T 

OS 

52 

0 

27 

0 

25 

83 

22 

81 

157 

None 

T 

OS 

52 

0 

51 

0 

k9 

83 

50 

90 

158 

None 

T 

OS 

51 

0 

50 

0 

50 

7k 

51 

79 

(2-in.  spall) 

1977-  Readings 


3095  Cycles 

i_1977 

32k2  Cycles. 

,  1978 

33bl  Cycles 

.  1979 

Con- 

di- 

tlon  i'T  _ 

Max 

Crack 

Width 

1/1000 

in. 

Con¬ 

di¬ 

tion 

it  _ 

Max 

Crack 

Width 

1/1000 

in. 

Con- 

di-  . 

tion  Vr 

Max 

Crack 

Width 

1/1000 

in. 

Ik8 

50,000 

T 

os 

— 

.. 

__ 

_ 

_ 

— 

lk9 

50,000 

T 

A-305 

6k 

67 

(k-ln.  spall) 

62 

50 

(6- in.  g pall) 

61 

93 

(6-in.  spall) 

150 

50,000 

T 

A-305 

63 

65 

75 

63 

60 

75 

62 

90 

75 

151 

50,000 

T 

OS 

53 

f3 

(5/8-ln.  6pall) 

k5 

32 

(1-in.  spall) 

k5 

5k 

(1-in.  spall) 

152 

50,000 

T 

OS 

53 

67 

50 

5k 

33 

50 

52 

96 

50 

153 

None 

T 

A-305 

29 

53 

26 

35 

19 

55 

_ 

15k 

None 

T 

A-305 

55 

7k 

61 

2k 

59 

_ 

155 

None 

T 

A-305 

J 

82 

66 

53 

65 

52 

_ 

156 

None 

T 

OS 

23 

82 

23 

52 

21 

56 

_ 

157 

None 

T 

OS 

5k 

80 

57 

28 

k9 

82 

— 

158 

None 

T 

OS 

50 

68 

52 

36 

(2-in.  spall) 

50 

7k 

(2-in.  spall) 

If  Satisfactory  pulse  velocity  readings  were  not  obtained  in  1973  and  19?fc. 
f  One  rebar  failed  during  winter  of  1973-197^. 


(8heet  10) 


(Revised  August  1980} 
Table  1-SF  (Continued) 


Section  3 


NR  A  satisfactory  reading  was  not  obtained  although  an  attempt  vas  made  to  obtain  one. 


(Sheet  2) 


(Revised  August  1980) 

Table  1-CRMI-FB  (Continued) 

Record  of  Testing  of  Prisma  Hade  for  Cement "Replacement  Materials  Investigation, 


Section 


Phase  B.  1953- _ (Installed  December  1953) 


Port-  Max 
land  Aggr 
Mix  Specimen  Cement  Size 
No.  No.  %  in. 


a  B-ll  100  6 

b  B-30  100  3 

B-31 
B-32 

c  B-6l  100  3* 

B-62 
B-63 


30t0 

3117 

32& 

3357 

Cycles 

C>cles 

Cycles  Cycles 

1976 

1977 

1978 

1979 

_?vL 

Jv2 

sv2 

75 

70 

65 

US 

89 

(1 

5k 

50 

91 

101 

70 

39 

96 

108 

107 

81 

96 

97 

106 

81 

USE 


Readings 


a  B-k8  55*  6 


e  B-110  65t  6 

B-lll 


Beach  Hou  2 


f  8-77  55*  3 

B-78 
8-79 


g  B-93  65t  3  88  90  91  65 

B-9>* 

B-95 


•  Vater-eeaent  ratio  (by  vt),  0.5;  that  of  all  other  specimens,  0.8, 

*  b5J  fly  ash  used  as  replacement  saterinl. 

t  355f  natural  cement  used  as  replacement  material. 


(Sheet  2) 


(Revised  August  1980)  Section  5 

Table  1-CERL-FC 

Record  of  Testing  of  Concrete  Beams  for  CERL  Fibrous  Concrete  Program 

Installed  January  1975 

_  Rack  Row  3 


1975-1977  Readings 


Jan  1975 

Jun  1975 

1976 

1977 

M  •  v  PI  fvu 

0  cycles 

66  cycles 

212  cycles 

289  cycles 

No. 

No. 

in. 

JSE 

fps 

%V2 

%E 

%V2 

%E 

tv2 

%E 

0-1 

0 

0 

100 

14,150 

100 

no 

161 

no 

102 

no 

94 

1 

0 

100 

14,000 

100 

104 

145 

109 

.  104 

109 

87 

2 

0 

100 

13,855 

100 

105 

148 

tt 

3 

H.L.* ** 

100 

13,040 

100 

** 

«* 

tt 

4 

1/16+ 

100 

13,435 

100 

*# 

#* 

tt 

5 

1/8 

100 

13,300 

100 

** 

** 

tt 

0-2 

10 

0 

100 

13,435 

100 

102 

157 

103 

94 

105 

94 

11 

0 

100 

13,570 

100 

100 

158 

99 

100 

101 

94 

12 

0 

100 

13,435 

100 

101 

165 

tt 

13 

H.L. 

100 

13,300 

100 

101 

160 

tt 

14 

1/16 

100 

12,545 

100 

85 

176 

tt 

15 

1/8 

100 

12,545 

100 

90 

156 

tt 

0-3 

20 

0 

100 

14,150 

100 

104 

153 

104 

104 

108 

94 

21 

0 

100 

14,300 

100 

104 

154 

105 

96 

109 

94 

22 

0 

100 

14,150 

100 

101 

157 

tt 

23 

H.L. 

100 

13,855 

100 

100 

168 

tt 

24 

1/16 

100 

13,435 

100 

79 

161 

tt 

25 

1/8 

100 

13,570 

100 

93 

150 

tt 

0-4 

30 

0 

100 

13,855 

100 

101 

155 

111 

96 

111 

102 

31 

0 

100 

13,570 

100 

108 

154 

113 

106 

115 

89 

32 

0 

100 

13,855 

100 

102 

160 

tt 

33 

H.L. 

100 

13,435 

100 

102 

153 

tt 

34 

1/16 

100 

13,040 

100 

100 

159 

tt 

35 

1/8 

100 

12,915 

100 

78 

170 

tt 

0-5 

40 

0 

100 

14,150 

100 

100 

l6l 

114 

112 

113 

98 

4l 

0 

100 

14,150 

100 

103 

157 

104 

107 

109 

98 

42 

0 

100 

14,000 

100 

101 

174 

tt 

43 

H.L.  : 

100 

13,855 

100 

97 

164 

tt 

44 

1/16 

100 

13,170 

100 

77 

172 

tt 

45 

1/8 

100 

12,915 

100 

72 

158 

tt 

(Continued) 

*  Hairline  crack. 

**  Unable  to  obtain  reading, 
t  In  two  pieces. 

tt  Shipped  to  CERL  in  July  1976  for  laboratory  tests. 


(Sheet  1) 


(Issued  August  1980) 
Table  1-CERL-FC  (Continued) 


Section  5 


_ _ Rack  Row  3 

1978-  Readings 
197S  1979 


Mix 

Beam 

Flaw 

436  cycles 

529 

cycles 

No. 

No. 

in. 

%E 

lv 

0-1 

0 

0 

111 

88 

*# 

*# 

1 

2 

3 

4 

5 

0 

0 

H.L.* ** 

l/l6t 

1/8 

109 

87 

116 

92 

0-2 

10 

0 

106 

92 

109 

92 

11 

12 

13 

14 

15 

0 

0 

H.L. 

1/1 6 
1/8 

104 

98 

104 

100 

0-3 

20 

0 

109 

94 

111 

96 

21 

22 

23 

24 

25 

0 

0 

H.L. 

1/16 

1/8 

109 

86 

no 

96 

0-4 

30 

0 

114 

102 

110 

98 

31 

32 

33 

34 

35 

0 

0 

H.L. 

1/16 

1/8 

116 

92 

n4 

95 

0-5 

40 

0 

114 

92 

113 

85 

41 

42 

43 

44 

45 

0 

0 

H.L. 

1/16 

1/8 

109 

K* 

109 

98 

*  Hairline  crack. 

**  Unable  to  obtain  reading. 

t  In  two  pieces.  (Sheet  2) 


(Revised  August  19S0) 
Table  2-PR  (Continued) 


Section  6 


Exposure  Rack,  Row  3  (W  to  E) 


0 

150 

221 

362!  "■ 

195a-1967  Readings 

451 557 

692 

“5 W~ 

985  Cycles 

mi 

Cycles 

Cycles 

Cycle 8 

Cycles 

Cycles  Cycles 

Cycles 

Cycles 

1958 

1959 

i960 

1961 

1962 

1903 

196*1 

1965 

1966 

19^7 

ft  - 

ft- 

ft 

ft- 

-ft_  . 

ft 

,.ft- 

—ft— 

100 

101 

103 

97 

99 

101 

97 

97 

97 

93 

100 

103 

101 

95 

98 

92 

97 

95 

96 

95 

100 

107 

105 

99 

103 

105 

103 

101 

102 

102 

100 

107 

105 

99 

101 

K>5 

101 

103 

108 

108 

100 

103 

105 

99 

lflll 

105 

104 

103 

1C4 

103 

100 

107 

105 

99 

102 

102 

102 

101 

103 

103 

100 

105 

103 

98 

101 

102 

96 

98 

IOC 

100 

100 

105 

101 

98 

101 

102 

99 

100 

101 

101 

100 

105 

103 

98 

101 

loll 

101 

101 

97 

99 

100 

105 

103 

98 

102 

101 

103 

102 

102 

103 

100 

102 

101 

96 

99 

100 

100 

100 

100 

102 

100 

105 

103 

98 

101 

102 

100 

100 

100 

1C1 

100 

108 

107 

99 

97 

91 

86 

87 

54 

87 

100 

109 

107 

95 

88 

80 

70 

65 

13  Failed 

108 

100 

105 

101* 

99 

100 

101 

101 

106 

106 

100 

108 

106 

101 

103 

106 

106 

106 

106 

107 

100 

103 

100 

95 

95 

93 

95 

92 

90 

9* 

100 

106 

103 

95 

92 

93 

86 

82 

48  Failed 

1326'  ■ 

Cycles 

1968 

<E 

1180 

Cycles 

1969 

ite 

1633 

Cycles 

1970 

ft 

1802 

Cycles 

1971 

ft 

1959 

Cycles 

1972 

ft 

2099 

Cycles 

1973 

*E 

2235 

Cycles 

1974 

%E 

2317 

Cycles 

1975 

ft 

2493 

Cycles 

1976 

ft 

2570 

Cycles 

1977 

_ 

IOU 

102 

99 

95 

95 

10l 

106 

108 

119 

130 

99 

100 

Is 

95 

95 

141 

117 

117 

158 

108 

99 

101 

101 

99 

98 

115 

115 

116 

in 

ill 

92 

9i 

90 

88 

68 

93 

101 

103 

99 

103 

99 

98 

91 

92 

90 

91 

99 

102 

98 

101 

102 

98 

96 

91 

90 

101 

100 

101 

99 

no 

98 

98 

96 

91 

91 

91 

93 

9“' 

95 

95 

98 

96 

96 

91 

89 

91 

92 

A 

91 

110 

98 

98 

97 

95 

91 

90 

92 

96 

93 

92 

95 

95 

93 

95 

91 

89 

89 

92 

89 

92 

Id 

101 

99 

101 

99 

95 

103 

103 

107 

109 

101 

105 

103 

98 

100 

100 

102 

106 

108 

100 

99 

99 

97 

90 

91  • 

89 

91 

91 

96 

98 

93 

96 

96 

90 

91 

89 

91 

95 

97 

84 

88 

93 

91 

91 

82 

82 

85 

86 

81 

80 

91 

98 

98 

88 

90 

92 

92 

93 

90 

71 

90 

87 

89 

83 

87 

78 

80 

80 

75 

70 

86 

81 

86 

84 

81 

79 

79 

79 

74 

•  59 

81 

82 

81 

82 

83 

75 

72 

71 

62 

87 

91 

86 

88 

88 

87 

87 

89 

89 

82 

61 

87 

83 

87 

74 

71 

83 

84 

86 

80 

79 

83 

83 

82 

88 

89 

76 

76 

79 

80 

80 

91 

39 

89 

79 

81 

83 

80 

82 

75 

60 

88 

81 

86 

74 

73 

71 

71 

73 

53 

136 

88 

81 

86 

85 

86 

86 

79 

01 

77 

117 

92 

88 

90 

92 

90 

81 

85 

85 

78 

88 

94 

91 

93 

87 

90 

85 

85 

89 

81 

90 

100 

97 

98 

95 

91 

90 

90 

92 

90 

86 

100 

95 

97 

88 

87 

85 

87 

8  , 

87 

82 

90 

88 

90 

81 

83 

76 

78 

78 

78 

90 

92 

88 

90 

90 

89 

87 

89 

90 

96 

93 

96 

89 

89 

92 

92 

92 

88 

97 

94 

94 

93 

90 

89 

86 

87 

89 

92 

89 

90 

92 

91 

82 

83 

81 

82 

83 

89 

105 

2717 


(Continued) 


(Sheet  2) 


(Revised  August  1930) 
Table  2- PR  (Continued) 


Section  & 


>e  Concrete 
Air 

Air 

Plain 

Plain 

Air 

Air 

Air 

Air 

Air 

Air 

Plain 

Plain 

Air 

Air 

Air 

Air 

Air 

Air 

Air 


Exposure  Pack .  Row  3  (V  to  F1 

1968-  1978  Readings 

1326 

Cycles 

1968 

1450 

Cycles 

1969 

1633 

Cycles 

1970 

*E 

1802 

Cycles 

1971 

is 

19i9 

Cycles 

1972 

tE 

2099 

Cycles 

1973 

tE 

2235 

Cycles 

1974 

IE 

2347 

Cycles 

1975 

%E 

2493 

Cycles 

1976 

is 

2570 

Cycles 

1977 

<E 

2717 

Cycles 

1978 
«  . 

90 

90 

90 

87 

87 

85 

86 

88 

88 

89 

101 

91 

90 

92 

99 

99 

88 

87 

88 

88 

90 

no 

102 

101 

99 

96 

96 

102 

104 

104 

107 

109 

128 

99 

96 

97 

90 

91 

95 

94 

96 

93 

93 

108 

98 

98 

96 

90 

91 

90 

90 

91 

90 

85 

104 

97 

96 

95 

97 

92 

90 

91 

93 

89 

90 

99 

87 

85 

81* 

?ai?ed 

97 

95 

93 

Failed 

92 

90 

91 

Failed 

79 

77 

Failed 

79 

76 

Failed 

82 

79 

Failed 

99 

97 

Disappeared  from  exposure  rack 

102 

100 

Disappeared  from  exposure  rack 

100 

96 

98 

97 

96 

99 

99 

100 

92 

99 

138 

102 

100 

97 

95 

a. 

96 

96 

97 

97 

96 

133 

100 

101 

99 

94 

93 

94 

95 

95 

95 

82 

110 

102 

101  ■ 

’  104 

103 

102 

108 

107 

107 

O 

CO 

109 

137 

95 

92 

90 

88 

87 

89 

91 

92 

73 

80 

128 

96 

96 

88 

87 

85 

85 

66 

67 

53 

111 

119 

103 

101 

103 

ICO 

98 

109 

109 

105 

119 

84 

121 

103 

107 

105 

101 

98 

no 

110 

111 

120 

109 

125 

105 

103 

102 

100 

99 

109 

104 

107 

107 

103 

131 

101 

93 

101 

no 

111 

117 

116 

117 

121 

115 

125 

96 

92 

96 

107 

109 

114 

114 

n4 

124 

103 

135 

100 

102 

99 

105 

106 

113 

113 

114 

118 

Ilf 

124 

101 

100 

95 

107 

111 

109 

117 

116 

119 

113 

121 

103 

103 

101 

109 

108 

no 

111 

in 

113 

103 

118 

102 

100 

93 

108 

106 

113 

112 

112 

n4 

128 

145 

101 

102 

100 

il4 

113 

114 

115 

us 

117 

117 

133 

7 6 

74 

74 

95 

115 

113 

114 

111 

112 

138 

107 

Failed 

106 

Failed 

92 

Failed 

2610 

Cycles 

1979 


101 

119 

109 

107 

111* 

122 

115 

lilt 

107 

99 

105 

108 

99 

92 

103 

92 

78 

62 


(Continued) 


(Sheet  3) 


{ Revised  Aug--st  1980) 
•table  1-VES-FC 


Section 


! 


Record  of  Testing  of  Concrete  Beans  for  VES  Fibrous  Concrete  Prograa 
Installed  July  1975 


Jul  1975 

1976  1977 

1978 

1979 

0  Cycles 

116  Cycles  223  Cycles 

37C  Cycles 

1*63  Cycles 

Bear  Ko. 

Load,  lb 

to. 

.  re?- 

t£ 

sal 

2JL 

sal 

*£ 

s £ 

2S_ 

jy2 

9-  t 

y  ?-  6y 

-5-in.  Beans 

H-3 

2720 

• 

16,095 

100 

# 

103 

• 

102 

» 

101 

• 

106 

1-1 

J»31*0 

15,560 

97 

97 

9i 

96 

1-3 

16,375 

101 

98 

97 

101 

J-l 

16,315 

103 

102 

100 

97 

J-3 

16,590 

106 

105 

101 

102 

K-l 

16,590 

106 

102 

100 

101 

K-3 

16,260 

103 

100 

100 

99 

L-l 

16,520 

9** 

93 

9** 

82 

U3 

16,305 

99 

101 

98 

95 

K-l 

16,590 

93 

99 

98 

100 

K-3 

15,060 

101 

100 

99 

103 

S-l 

16,765 

106 

103 

106 

106 

K-3 

16,705 

103 

103 

102 

109 

0-1 

16,150 

108 

1C7 

105 

no 

0-3 

16,370 

10’* 

105 

102 

105 

P-1 

16,910 

1 

1C6 

103 

102 

107 

P-2 

15,265 

109 

105 

105 

m 

6-  by  6-  bv 

30-in.  Beans 

B-7 

Kcne 

100 

16,235 

100 

98 

105 

106 

103 

102 

103 

101 

103 

B-8 

15,725 

102 

105 

109 

100 

100 

101 

93 

100 

H-15 

15,025 

106 

107 

no 

101 

102 

103 

102 

105 

B-I6 

15,825 

102 

106 

108 

99 

102 

101 

103 

106 

1-8 

15,925 

120 

105 

116 

97 

102 

103 

102 

101 

K-8 

16,970 

109 

109 

125 

99 

ll6 

101 

107 

106 

t-7 

16,130 

ok 

108 

109 

100 

105 

101 

103 

99 

L-8 

16,130 

103 

108 

103 

101 

101 

101 

102 

97 

K-7 

16,125 

100 

102 

103 

96 

103 

97 

101 

93 

0-8 

13,890 

100 

103 

103 

101 

105 

97 

100 

99 

0-16 

15.265 

68 

110 

97 

100 

95 

101 

97 

102 

F-8 

\ 

16,705 

106 

105 

106 

100 

10** 

100 

109 

100 

6-  by  6-  by 

36-in 

-  Beans 

1-7 

Kone 

100 

15,075 

100 

119 

103 

96 

98 

96 

99 

96 

86 

1-15 

16,130 

1 

105 

109 

lit. 

102 

111 

103 

ill 

103 

J-7 

16.695 

103 

106 

112 

99 

100 

101 

97 

103 

J-8 

16.695 

109 

106 

118 

96 

97 

98 

190 

93 

j-15 

16,695 

100 

106 

100 

97 

ICO 

99 

97 

99 

J-16 

16,565 

115 

109 

106 

103 

112 

101 

100 

102 

K-7 

16,780 

103 

106 

109 

98 

us 

100 

95 

ICO 

K-15 

16,565 

106 

106 

103 

101 

97 

103 

156 

105 

K-16 

16,285 

102 

109 

100 

102 

100 

10** 

101 

102 

H5 

26,635 

106 

106 

108 

101 

102 

101 

107 

93 

L-16 

16,635 

103 

103 

106 

100 

106 

100 

97 

99 

K-8 

16,085 

205 

100 

210 

99 

210 

101 

201 

100 

K-15 

15,075 

100 

10** 

109 

99 

103 

97 

190 

97 

M-lo 

16,850 

112 

10 9 

109 

102 

112 

91 

109 

99 

K-7 

16,150 

ns 

105 

106 

109 

112 

105 

105 

102 

K-S 

16,085 

1 12 

102 

12** 

99 

131 

95 

106 

97 

K-15 

16,020 

109 

106 

112 

101 

106 

102 

102 

100 

K-l6 

16,020 

100 

no 

112 

102 

102 

103 

102 

103 

0-7 

13,825 

106 

no 

109 

103 

103 

105 

100 

103 

0-15 

12,710 

L 

97 

106 

103 

102 

100 

101 

97 

101 

P-7 

16,635 

109 

107 

109 

99 

105 

101 

106 

105 

.and  .6 


Loaded  Deass  not  tested  for  JE. 


(Revised  August  I98O) 
Table  1-CRMI-FD  (Continued) 


Section  8 


Exposure  Rack.  Rov  4  (W  to  E) 


Core 

Ho. 

Cementit 
•Type  II 
Portland 
Cement 
* 

ious  Mat*l 
Replace¬ 
ment 

Material 

* 

Hoainal 
Cement 
Factor 
bags/ 
cu  yd 

Water- 
Cement 
Ratio 
by  vt 

Air 

Content 

* 

1974-1977  Readings 

2235 

Cycles 

1971* 

2P7 

Cycles 

_ mi _ 

2493 

Cycles 

1976 

S575 

Cycles 

1977 

*E 

Jv2 

*F 

4V2 

it  1 

tv2 

4V2 

5H 

100 

0 

2-1/1* 

0.73 

3. 9-6.1 

70 

53 

70 

91* 

60 

75 

61* 

Broken 

5B 

NR 

69 

KR 

XR 

Failed 

12T 

100 

0 

3 

0.55 

6. 3-7-1* 

62 

92 

62 

93 

60 

73 

86 

65 

12M 

1*8 

68 

NR 

96 

Failed 

13T 

75 

Pumicite 

3 

0.5s 

6. 2-7. 6 

73 

t 

_ 

Failed 

13H 

25 

NR 

66 

Failed 

Failed 

13B 

96 

89 

96 

113 

HR 

88 

75 

79 

15T 

65 

Eat  cem 

3 

0.56 

6. 5-5.7 

70 

91 

**0 

91 

68 

94 

60 

88 

15H 

35 

63 

91. 

62 

120  * 

60 

67 

51 

71 

17M 

92 

Unc  D 

3 

0.55 

5. 3-7.1* 

50 

61. 

Failed 

Failed 

17B 

6 

77 

95 

78 

in 

69 

77 

8c 

NR 

16B 

70 

Fly  ash 

3 

0.55 

6. 1-7. 7 

106 

100 

106 

123 

83 

77 

k9 

68 

30 

19T 

100 

0 

4 

0.1*2 

6. 9-7. 9 

68 

96 

69 

120 

96 

79 

&I 

73 

19B 

67 

91* 

66 

135 

1*9 

78 

Failed 

20T 

75 

Pumicite 

u 

0.1*5 

5. 7-3.5 

1.8 

67 

51 

51 

NR 

4? 

Failed 

67 

2CM 

25 

81. 

76 

68 

96 

71 

86 

36 

20B 

97 

79 

102 

115 

68 

So 

89 

61. 

23M 

80 

Cal  sh 

4 

0.1*5 

1*. 5-6.1 

52 

66 

55 

116 

55 

91 

Failed 

78 

23B 

20 

52 

73 

51 

91* 

1.2 

93 

67 

28? 

9i 

Unc  D 

8 

0.1*2 

6.5-7. 8 

75 

91 

72 

116 

6l  1* 

61 

67 

28(4 

6 

82 

93 

81* 

131 

9k 

90 

61 

81 

1978- 

Readings 

2717 

2810 

Cycles 

Cycles 

_ 7978 

_ mi _ 

ft  tv2 

ft  U2 

12T 

100 

0 

3 

0.55 

6.3-7. 8 

Broken 

Broken 

13B 

75 

Pumicite 

3 

0.58 

6.2-7. 6 

108 

73 

100 

SR 

25 

15T 

65 

Sat  cea 

3 

0.56 

6. 5-6.7 

51 

79 

50 

NR 

15M 

35 

51 

t 

46 

SR 

1TB 

92 

Unc  D 

8 

3 

0.55 

5. 3-7.8 

90 

SR 

87 

NR 

18B 

70 

Fly  ash 

3 

0.55 

6. 1-7. 7 

51 

65 

44 

HR 

30 

19T 

100 

0 

8 

0.82 

6. 9-7. 9 

87 

66 

KR 

NR 

20N 

75 

Paaicite 

8 

0.85 

5. 7-8.5 

*a 

86 

__ 

SH 

20B 

25 

121 

62 

NR 

HR 

23B 

80 

Cal  sh 

8 

0.85 

8. 5-6.1 

87 

71 

82 

HR 

20 

28T 

98 

Unc  T> 

8 

0.82 

6. 5-7. 8 

65 

82 

68 

SR 

28M 

6 

67 

72 

73 

NR 

t  End  of  specimen  too  rough  to  obtain  satisfactory  reading. 

IB  Satisfactory  reading  vtl  not  obtained  although  in  attempt  vas  Bade  to  obtain  one. 

(Sheet  5' 


f  i 

'S*'  (Revised  August  1980) 

Table  2-CRKI-rO  (Continued)  Section  S 

_  Beach  Sw  I  (w  to  Si 


1970-1976  Readings 


Ceaentit 

ious  Mat’l 

Kottinal 

1633 

Cycles 

1970 

6V2 

. 

1959 

Cycles 

1972 

6V2 

209?  2238 
Cycles  Cycles 
1973  197t 

JT2  5v3 

2350 

Cycles 

1975 

sv2 

2b9o 

Cycles 

19 76 

0 

tr 

Cube 

No. 

Type  II 
Portland 
Cesent 

i 

Replace¬ 
ment  i 
Kate rial' 

i 

Ccaent 
Factor 
bags/ 
cu  yd 

Vater- 

Cesent 

Ratio 

hy  tft 

Air 

Content 

i 

Cycles 

1971 

^y2 

5 

100 

0 

2-1/t 

0.73 

3.9-s.i 

Failed 

7 

50 

Slag 

50 

2-1/1 

0.76 

b. 7-6.6 

Failed 

S 

65 

Hat  cca 

35 

2-1/4 

0.76 

5.7-6.b 

Failed 

9 

70 

Cal  sh 

30 

2-1/, 

0.79 

5-9-6. 3 

Failed 

10 

88 

Unc  D 

12 

2-1/4 

0.80 

5. 5-6. 2 

♦ 

Failed 

IGA 

88 

Unc  D 

12 

2-l/» 

0.80 

5. 5-6.2 

t 

Failed 

11 

70 

Fly  ash 

30 

2-1/4 

o.?3 

5. 5-6. 2 

71 

60 

St 

63 

51 

Failed 

11A 

70 

rly  ash 

30 

2-1 A 

0.73 

5-5-0.2 

Failed 

12 

100 

0 

3 

0.55 

5.3-7.b 

t 

Failed 

i? 

75 

Fusieit© 

25 

3 

0.56 

6.2-7. 6 

9b 

15 

KR 

u 

Failed 

lb 

50 

Slag 

50 

3 

0.60 

5.0-6-3 

100 

82 

66 

u 

65 

33 

31 

15 

65 

Sat  ces 

35 

3 

0.56 

6. 5-8.7 

82 

iS 

b9 

u 

U 

HR 

SR 

16 

75 

Cal  sh 

25 

3 

0.59 

5.7-7.b 

91 

HR 

91 

** 

Failed 

17 

92 

Unc  D 

8 

3 

0.55 

5-3-7.b 

98 

85 

77 

it 

71 

SR 

HR 

IS 

70 

Fly  ash 

30 

3 

0.55 

6.1-7. 7 

65 

15 

Failed 

197 

7- 

Readings 

2573 

cycle* 

1977 

2720 

Cycles 

1978 

ZY2 

2813 

Cycles 

1979 

sv2 

It 

50 

Slag 

50 

3 

0.60 

5. 8-6. 3 

Failed 

15 

.  65 

Sat  cts 

35 

3 

0.56 

6.5-S.7 

Failed 

17 

92 

Use  D 

3 

3 

0.55 

5-3-7*** 

s? 

103 

6b 

18 

70 

Fly  ash 

3 

0*55 

6. 1-7.7 

Failed 

t  End  of  apeeiaen  too  r<a& i  to  ottain  satisfactory  reading. 
I  ft  Equljwetrt  •slTunetioped  in  1973- 


(Sheet  3) 


(Revised  August  1980) 
Table  1-SC  (Continued) 


Beam  Mixture 
No.  No. 


Cement/ 
Aggregate 
Ratio  as 


1793  1939 


Exposure  Rack.  Row  9  (W  to  E) 
197$-  Readings 
2016  2163  225 


of  Panel 

Type 

Fine 

Reinforcing 

1975 

1976 

When  Shot 

Cement 

Aggregate 

Mesh 

SE 

Vertical 

II,  A 

Sand  A 

Yes 

96 

101 

Vertical 

n,  a 

Sand  A 

Yec 

loll 

Failed 

Vertical 

II,  A 

Sand  A 

No 

123 

128 

Vertical 

II,  A 

Sand  A 

Yes 

105 

121 

Vertical 

II,  A 

Sand  A 

Yes 

78 

81 

*  NR  denotes  a  satisfactory  rea^Jng  could  not  be  obtained. 


(Revised  August  1980)* 

Table  2-SC  Section  10 

Record  of  Testing  of  Concrete  Boobs,  Missouri  River  Division  Program 
1965- _ (installed  November  1965) 

Exposure  Rack,  Row  9  (W  to  K) 


1965-1972  Reading; 

3 

0 

130 

— 585" 

5757^ 

625 

—775- 

067 

uo6 

Air 

Cycles 

Cycles 

Cycles 

Cycles 

Cycles 

cycles 

Cycles 

cycle: 

Bean 

Mixture 

Type 

Fine 

Coarse 

Content 

1965 

1966 

1967 

1968 

1969 

1970 

19/1 

1972 

No. 

No. 

Cement 

Aggregate 

Aggregate 

i 

& 

lE 

iE 

<tE 

<E  i£ 

is 

_JtE 

SC-1 

6 

I,  D 

Sand  D 

Gravel  A 

7.5 

100 

92 

9>* 

100 

100 

101 

96 

65 

SC-2 

6 

I,  D 

Sand  D 

Gravel  A 

7.5 

100 

97 

99 

96 

96 

91 

73 

69 

sc-3 

6 

I.  D 

Sand  D 

Gravel  A 

7.5 

100 

102 

102 

100 

102 

102 

80 

65 

1973- 

Readings 

12Wt 

13«3 

1995 

uAi 

1718 

1865 

1958 

cycles 

Cycles 

Cycles 

Cycles 

Cycles 

Cycles 

Cycles 

1973 

197  k 

1975 

1976 

1977 

1976 

1979 

is 

_is_ 

*E 

<E 

-Eg- 

*E 

SC-1 

6 

I.  D 

Sand  D 

Gravel  A 

7.5 

89 

81 

80 

82 

NR 

Failed 

SC-2 

6 

I,  D 

Sand  D 

Gravel  A 

7.5 

NR 

Failed 

SC-3 

6 

i*  n 

Sand  D 

Gravel  A 

7.5 

*»5 

NR 

NR 

NR 

NR 

NR 

Failed 

KB  denotes  no  reading  vms  obtained  even  though  nn  attempt  vas  made  to  obtain  one. 


(Revised  August  1980) 
Table  1-BFS  (Continued) 


Section  11 


sure  Rack,  Row  5  (W  to  E) 


9ST-166 

9St‘-l68 

9ST-150 

9ST-152 

9ST-156 

9ST-156 

9ST-158 

9ST-160 

9ST-162 

10ST-166 

10ST-166 

10ST-168 

10ST-170 

lOST-172 

lOSr-176 

10ST-176 

lOST-178 

lOST-180 

11SI-182 

11ST-186 

11ST-186 

11ST-188 

llST-190 

llST-192 

IIST-I96 

llsr-196 

llST-198 

12ST-200 

12ST-202 

12ST-206 

12ST-206 

12ST-208 

12ST-210 

12ST-212 

12ST-21U 

12ST-a6 


Type  II  PCt 


PDFS* **  Mo.  8 


Blend:  Ho.  2 
PBFS,  90%; 
nat  cem  A, 
20)(H 


Blend:  No.  2 

pbfs,  75*; 
nat  cea  A, 
25% 


Blend:  No.  2 
PBFS,  TO f; 
nat  cea  A, 
30^ 


0 

144 

as 

365 

~w~ 

mam 

KTtJi 

■TOM 

msza 

1356 

Cycles 

Cycles 

Cycles 

Cycles 

Cycles 

Cycles 

Cycles 

Cycles 

Cycles 

Cycles 

Cycles 

Cycles 

1956 

1957 

1958 

1959 

i960 

1961 

196a 

1963 

1966 

1965 

1966 

1967 

*E  *E  .  *£  .  *E  *E  iZ 

is  *£  *E  %E  fa  %£ 

100 

121 

128 

iy> 

125 

120 

120 

121 

121 

118 

121 

120 

100 

117 

123 

125 

123 

116 

)l4 

1 16 

116 

114 

114 

U4 

100 

120 

126 

126 

122 

us 

U4 

112 

108 

108 

110 

110 

100 

125 

133 

136 

132 

123 

125 

123 

122 

U8 

120 

118 

100 

123 

132 

132 

«* 

100 

123 

129 

133 

128 

120 

122 

121 

115 

115 

U7 

115 

100 

123 

130 

132 

128 

120 

120 

122 

120 

120 

120 

119 

100 

123 

130 

131 

129 

119 

121 

123 

ns 

116 

116 

116 

100 

127 

135 

136 

13 

126 

126 

122 

122 

122 

122 

123 

100 

112 

120 

120 

120 

no 

115 

1 16 

112 

112 

in 

iu 

100 

112 

120 

120 

120 

113 

in 

U3 

m 

in 

1)1 

in 

100 

112 

121 

122 

121 

114 

116 

1 16 

113 

113 

115 

115 

100 

114 

122 

124 

122 

116 

U7 

n £ 

114 

113 

116 

118 

100 

113 

123 

123 

123 

U4 

116 

U7 

U6 

114 

114 

115 

100 

110 

119 

119 

»» 

* 

100 

111 

117 

ns 

117 

107 

108 

106 

103 

105 

103 

106 

100 

109 

116 

117 

118 

no 

in 

109 

107 

103 

105 

105 

100 

111 

118 

120 

119 

no 

no 

108 

106 

102 

106 

106 

100 

U6 

124 

128 

127 

120 

120 

U9 

118 

116 

ns 

117 

100 

115 

120 

123 

120 

113 

115 

116 

109 

109 

109 

no 

100 

107 

113 

115 

111 

106 

107 

103 

101 

98 

91 

93 

100 

114 

121 

123 

•« 

100 

113 

121 

122 

122 

112 

U1 

in 

107 

105 

103 

105 

100 

110 

117 

120 

in 

108 

no 

108 

105 

103 

100 

99 

100 

112 

119 

122 

119 

111 

U3 

111 

109 

106 

106 

110 

100 

111 

118 

120 

118 

110 

no 

in 

no 

108 

106 

108 

100 

111 

117 

119 

117 

108 

109 

107 

102 

104 

101 

101 

100 

109 

115 

115 

113 

106 

108 

102 

97 

94 

92 

93 

100 

105 

110 

113 

113 

101 

103 

101 

96 

89 

89 

89 

100 

108 

1x4 

116 

114 

102 

105 

103 

96 

96 

92 

92 

100 

119 

125 

129 

128 

120 

121 

121 

Ufa 

ns 

118 

U7 

100 

111 

118 

120 

«« 

100 

109 

117 

ns 

116 

106 

102 

108 

106 

113 

115 

117 

100 

110 

118 

117 

116 

106 

106 

103 

95 

72 

78 

77 

100 

106 

114 

111 

109 

93 

92 

92 

83 

81 

96 

93 

100 

106 

113 

115 

112 

101 

103 

101 

95 

92 

90 

90 

100 

106 

110 

112 

110 

100 

105 

100 

95 

92 

90 

90 

100 

101 

109 

109 

105 

83 

95 

96 

92 

89 

80 

81 

100 

99 

103 

103 

101 

88 

89 

89 

86 

75 

72 

71 

100 

100 

106 

100 

100 

86 

87 

78 

76 

70 

62 

60 

100 

102 

106 

106 

106 

90 

92 

»S 

79 

76 

69 

69 

100 

111 

3.17 

116 

116 

103 

107 

103 

100 

95 

97 

97 

10-0 

113 

120 

126 

121 

109 

no 

no 

107 

106 

101 

100 

100 

117 

123 

126 

126 

114 

118 

118 

111 

106 

106 

107 

100 

120 

126 

128 

PBFS  Ho.  4 


1541  1695 

Cycles  Cycles 

1968  196s 

is  is 


_ 1968-1979  Readings _ 

2017  2171*  2316  2653  2555  2711 

Cycles  Cycles  Cycles  Cycles  Cycles  Cycles 
1971  1972  1973  1?74  1975  1976 

is  fe  ._i£_  is  is 


2788  2935  3028 
Cycles  Cycles  Cycles 
1977  )978  1979 

is  is  a 


109 

\10 

112 

112 

100 

Failed 

120 

117 

120 

121 

105 

Failed 

112 

114 

113 

n4 

99 

Failed 

98 

113 

114 

no 

103 

103 

97 

97 

148 

116 

104 

109 

ni 

112 

112 

in 

116 

100 

102 

102 

127 

NR 

NR 

Failed 

113 

114 

108 

108 

no 

98 

98 

100 

102 

102 

11c 

n7 

106 

102 

102 

\02 

121 

75 

79 

79 

HR 

NR 

HR 

Failed 

105 

103 

103 

109 

116 

104 

150 

152 

HR 

HR 

HR 

.Failed 

116 

113 

116 

U7 

122 

122 

153 

153 

NR 

NR 

NR 

Failed 

U7 

121 

115 

121 

123 

154 

156 

160 

HR 

NR 

HR 

Failed 

120 

125 

120 

122 

118 

123 

118 

123 

184 

191 

155 

HR 

125 

123 

119 

124 

123 

109 

98 

100 

147 

HR 

NR 

Failed 

123 

125 

ng 

U7 

125 

126 
120 
118 

118 

120 

U4 

114 

123 

128 

118 

U9 

127 

128 
116 
U5 

no 

no 

123 

119 

117 

111 

126 

165 

118 

112 

128 

165 

122 

121 

134 

NR 

l4l 

136 

135 

HR 

147 

142 

135 

HR 

NR 

NR 

NR 

Failed 

*  Portland  blast-furnace  slag  cement. 

**  Returned  to  laboratory  1959* 
t  Portland  cement, 
tt  Nat  cea-  ■  natural  cement. 

lfh  A  satisfactory  rerding  vas  not  obtained  although  an  attempt  was  cade  to  obtuin  one. 


(Sheet  2) 


(Revised  August  i960) 
Table  1-FFS  (Continued) 


Section  11 


Exposure  Rack,  Row  5  (W  to  S) 


1963-1979  Readings 

l^l 

1695 

1848 

2017 

2174 

2314 

2453 

2565 

2711 

2788 

2935 

3028 

Cycles 

Cycles 

Cycles 

Cycles 

Cycles 

Cycles 

Cycles 

Cycles 

Cycles 

Cycles 

Cycles 

Cycles 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1 

97? 

Beam  No. 

Cement 

P 

P 

P 

P 

P 

P 

fe 

P 

is 

J 

£ _ 

3ST-38 

PBFS*  Ho.  1 

1 26 

126 

124 

221 

118 

97 

105 

107 

NR 

NR 

3ST-42 

122 

123 

118 

U7 

U5 

128 

M 

3ST-44 

103 

102 

94 

NR 

D 

3ST-46 

99 

98 

97 

NR 

D 

3ST-48 

115 

116 

NB 

NR 

D 

3ST-50 

119 

121 

114 

117 

D 

3SI-52 

117 

118 

111 

114 

D 

3ST-54 

126 

128 

138 

NR 

D 

kSt-56 

PBFS  No.  2 

125 

126 

125 

128 

116 

JfR 

98 

98 

ue 

-114 

U8 

123 

4ST-60 

125 

126 

125 

132 

NR 

NR 

NR 

NR 

D 

4ST-62 

113 

116 

106 

113 

NR 

NR 

M 

H 

4ST-64 

122 

122 

124 

120 

NR 

NR 

NR 

NR 

D 

4st-66 

120 

123 

115 

116 

NR 

NR 

M 

H 

1  ST-68 

119 

119 

114 

U9 

HR 

NR 

H 

M 

•.ST-70 

121 

U9 

110 

114 

107 

140 

137 

142 

136 

124 

130 

133 

4ST-72 

120 

120 

113 

118 

NR 

NR 

M 

M 

5ST-74 

pare  No.  5 

106 

110 

114 

111 

104 

105 

107 

107 

NR 

0 

5ST-76 

103 

104 

102 

99 

92 

91 

NR 

NR 

D 

5ST-78 

109 

107 

107 

103 

97 

100 

97 

99 

133 

137 

142 

143 

5ST-82 

111 

111 

112 

107 

104 

104 

M 

M 

5ST-84 

108 

110 

108 

99 

97 

99 

100 

101 

114 

113 

NR 

D 

5ST-86 

111 

109 

108 

104 

102 

97 

99 

99 

D 

5ST-88 

no 

110 

107 

105 

102 

96 

88 

90 

96 

96 

105 

106 

5ST-90 

103 

102 

102 

96 

95 

70 

77 

76 

100 

106 

6ST-92 

PBFS  No.  6 

120 

120 

120 

116 

112 

101 

111 

111 

106 

NR 

] 

6ST-96 

126 

124 

125 

120 

115 

114 

114 

115 

NR 

NR 

1 

D 

6ST-98 

120 

121 

115 

110 

107 

113 

113 

114 

1 

D 

CfT-100 

U9 

118 

117 

1 12 

UO 

108 

108 

111 

NR 

D 

fe',-102 

125 

124 

124 

120 

116 

117 

117 

117 

HR 

D 

6ST-104 

116 

114 

113 

110 

108 

104 

104 

106 

108 

112 

123 

125 

6ST-106 

117 

119 

117 

1 12 

105 

87 

NR 

NR 

3 

D 

6ST-108 

117 

U5 

113 

106 

92 

92 

93 

99 

91 

NR 

NR 

D 

7ST-112 

PBFS  No.  7 

118 

117 

117 

109 

106 

105 

103 

105 

103 

NR 

R 

7ST-U.lt 

118 

116 

116 

114 

106 

109 

108 

110 

104 

NR 

7ST-U6 

122 

121 

119 

U4 

U4 

109 

107 

112 

no 

NR 

?ST-U8 

125 

126 

122 

U6 

111 

11*- 

113 

ll4 

n4 

NR 

7ST-120 

122 

118 

118 

U4 

107 

109 

107 

112 

U5 

118 

7ST-122 

111 

U4 

109 

'  100 

100 

97 

96 

98 

98 

NR 

7ST-12U 

1C9 

111 

10V* 

95 

103 

92 

92 

94 

92 

94 

7ST-126 

112 

113 

111 

100 

106 

103 

126 

127 

130 

132 

8ST-128 

Type  II  PCt 

118 

116 

114 

114 

123 

123 

118 

120 

118 

119 

9ST-130 

114 

112 

110 

116 

105 

114 

n« 

116 

105 

115 

132 

122 

03T-132 

lOo 

110 

108 

109 

99 

107 

107 

111 

112 

117 

120 

122 

8ST-13lt 

120 

U9 

118 

113 

105 

123 

121 

122 

122 

124 

125 

123 

8ST-I38 

117 

115 

115 

111 

io4 

119 

116 

118 

114 

U7 

118 

120 

8ST-l>tO 

119 

121 

H9 

107 

104 

114 

132 

130 

131 

121 

127 

127 

8ST-142 

116 

114 

116 

112 

109 

111 

319 

117 

118 

119 

138 

139 

8ST-144 

121 

120 

118 

ll4 

111 

111 

118 

118 

142 

146 

151 

151 

9ST-146 

PBFS  No.  8 

112 

110 

108 

106 

102 

112 

114 

114 

NR 

D 

> 

C 

» 

9ST-148 

113 

111 

111 

109 

105 

116 

119 

118 

9ST-150 

117 

116 

114 

116 

112 

119 

120 

120 

9ST-152 

116 

114 

114 

114 

123 

118 

174 

160 

9ST-154 

113 

110 

112 

112 

121 

139 

NR 

NR 

9ST-158 

101 

100 

100 

100 

115 

83 

NR 

NR 

9ST-160 

105 

105 

103 

101 

109 

88 

NR 

NR 

9ST-162 

106 

104 

105 

107 

116 

104 

105 

105 

10ST-164 

Blend:  No.  2 

114 

116 

114 

106 

NR 

98 

100 

102 

XOST-166 

PBFS,  8o*i 

102 

100 

98 

106 

109 

93 

96 

96 

XOST-168 

O&t  cen  A, 

82 

82 

83 

32 

85 

85 

NR 

NB 

10ST-172 

20jt» 

101 

101 

101 

74 

D 

10ST-174 

99 

101 

99 

103 

97 

101 

102 

102 

10ST-X76 

10 6 

104 

102 

103 

96 

76 

91 

89 

10ST-178 

102 

103 

101 

97 

98 

80 

NR 

NR 

10ST-X80 

93 

91 

94 

Broken 

(Continued) 

*  Portland  blast -furnace  slcg  cement.  (Sheet  3) 

t  Portland  cement, 
tt  Nat  cea  *  natural  cement. 

NP  A  satisfactory  reading  was  not  obtained  although  an  attaspt  was  made  to  obtain  one. 

D  Specimens  so  deteriorated  that  no  reading  can  be  obtained. 

M  Missing. 


Section  12 


(Revised  August  1980) 

Table  1-SSFE 

Record  of  Testing  of  Concrete  Specimens  for  Specimen  Size-Frost  Effects  Investigation 
1968- _ (installed  Dec  1968) 


0  Cycles,  1968 


Specimen 

No. 

Air 

Content# 

* 

2L 

Pulse 

Veloc 

fps 

it 

ROS-bA 

b.3 

100 

15,b65 

100 

ROS-bB 

b.3 

100 

15,930 

100 

ROS-bC 

b.3 

100 

l6,b20 

100 

R0S-5A 

b.6 

100 

15,7bO 

100 

R0S-5B 

b.6 

100 

I6,b20 

100 

H0S-5C 

b.6 

100 

I6,b20 

100 

R0S-6A 

b.2« 

100 

16,120 

100 

R0S-6B 

b.2»* 

100 

16,320 

100 

R0S-6C 

b.2** 

100 

16,320 

100 

ROS-1 

U.0 

100 

lb, 795 

100 

ROS-2 

b.b** 

100 

lb, 705 

100 

ROS-3 

b.8 

100 

15,335 

100 

ROS-1 

b.o 

100 

15,210 

100 

ROS-2 

b.b«» 

100 

15,265 

100 

ROS-3 

b.8 

100 

15,150 

100 

ROS-b 

b.3 

100 

15,750 

100 

ROS-5 

b.6 

100 

15,5b5 

100 

ROS-6 

b.2*» 

100 

15,b25 

100 

-19: 

r5  Readings 

139 

Cycles 

1969 

292 

Cycles 

1970 

m. 

Cycles 

1971 

sw 

Cycles 

1972 

758 
Cycles 
1973  _ 

897 

Cycles 

_  197b 

1009 

Cycles 

1975 

SL 

it 

it 

&. 

it 

it 

n. 

£d 

3 

-jJiz. 

by  b-2 

/a-  ^ 

16- in. 

.  Beams 

102 

107 

107 

100 

ns 

91 

118 

102 

115 

96 

116 

119 

116 

80 

10b 

99 

110 

9 6 

U9 

82 

119 

96 

117 

9b 

118 

110 

118 

57 

101 

95 

108 

89 

119 

78 

119 

89 

119 

93 

118 

105 

119 

6b 

102 

10b 

108 

101 

118 

86 

120 

9b 

121 

101 

120 

95 

118 

66 

100 

100 

109 

93 

119 

79 

117 

85 

117 

103 

118 

111 

118 

70 

99 

95 

110 

91 

120 

83 

118 

91 

118 

98 

119 

105 

118 

70 

101 

99 

111 

9b 

119 

8b 

117 

96 

117 

96 

116 

105 

117 

73 

100 

94 

110 

88 

n8 

75 

116 

90 

118 

99 

120 

103 

120 

70 

101 

90 

110 

8b 

117 

75 

115 

6b 

120 

10b 

119 

105 

120 

67 

6- 

•  by  6- 

by  30- 

-in.  Beams 

100 

114 

115 

112 

111 

92 

109 

99 

109 

112 

109 

127 

109 

152 

102 

116 

126 

111 

121 

90 

118 

99 

116 

101 

118 

123 

116 

150 

100 

105 

108 

104 

101 

81 

102 

98 

10b 

98 

10b 

113 

10b 

130 

2- 

ft  Cubes 

t 

101 

t 

99 

t 

82 

t 

101 

t 

102 

t 

119 

t 

150 

t 

100 

t 

9b 

t 

78 

f 

93 

t 

103 

t 

112 

t 

lbl 

t 

100 

t 

97 

t 

80 

t 

100 

t 

97 

t 

no 

+ 

106 

18" 

by  18- 

by  36-in.  Prisms 

94 

102 

106 

99 

107 

89 

105 

95 

108 

105 

109 

105 

109 

109 

94 

102 

102 

100 

ub 

87 

116 

99 

116 

105 

116 

108 

116 

111 

97 

103 

108 

100 

108 

90 

108 

101 

108 

111 

108 

108 

108 

109 

—  -  1976- _ Readings 

1155 1232 1379 1^72 


Cycles  cycles  Cycles  Cycles 

1976  1977  1978  1979 


*E 

it 

<E 

it 

2£_ 

it 

iS- 

it 

3-1/2- 

by  b- 

-1/2-  by  l6-in.  Beaa 

ROS-bA 

b.3 

113 

113 

113 

91 

n3 

10b 

113 

22 

ROS-bB 

b.3 

116 

105 

116 

87 

117 

95 

118 

21 

ROS-bC 

b.3 

121 

100 

117 

85 

118 

89 

U9 

20 

ROS-5 A 

b.6 

102 

116 

lib 

87 

121 

93 

121 

21 

R08-5B 

b.6 

1x9 

105 

120 

89 

121 

89 

119 

20 

F0S-5C 

b.6 

121 

100 

120 

87 

121 

87 

122 

20 

ros-6a 

b.2” 

118 

98 

117 

93 

117 

69 

118 

21 

ROS-fB 

b.2” 

115 

100 

117 

89 

108 

81 

113 

19 

R0S-6C 

b.2” 

117 

105 

117 

70 

103 

86 

113 

19 

6-  by  6-  by  30-in.  Beams 

ROS-1 

b.O 

109 

119 

107 

116 

109 

lib 

10b 

119 

ROS-2 

b.b«# 

112 

lib 

119 

116 

116 

111 

112 

119 

ROS-3 

b.8 

100 

100 

102 

101 

102 

105 

96 

101 

_2 

-ft  Cubes 

ROS-1 

b.O 

t 

112 

t 

112 

t 

105 

t 

106 

FOS-2 

b.b** 

t 

100 

t 

106 

t 

91 

t 

103 

ROS-3 

b.8 

t 

102 

t 

108 

t 

97 

t 

98 

18- 

by  18-  by  36-in.  Prisms 

ROS-b 

b.3 

106 

108 

107 

103 

99 

105 

107 

107 

ROS-5 

b.6 

118 

no 

118 

106 

120 

no 

118 

107 

R03-6 

b,2** 

112 

110 

112 

10b 

no 

is? 

108 

nb 

*.  Air  content  i  lined  on  each  batch;  si*  batches  of  concrete  were  aade  for  this  investigation. 
**i  Sluap  was  2-1/  in.  for  these  batches;  simp  of  all  other  batches  of  concrete  waa  2  in. 
t  Unable  to  obtain  satisfactory  flexural  frequency  reading  on  those  cubes. 


(Revised  August  i960) 
table  1-TP 


Section  1’ 


Record  of  Testing  of  Tnasbu.*!  Pond  Dan  Concrete  Prisms 
1972-  (Installed  June  1972) 


Prism  Ho. 


Ceo-1 

Cem-2 

Cem-3 

FA-1 
FA -2 
FA-3 


Replacement 

Material 

Vater- 
Ceaent 
Ratio 
by  Wt 

None 

0.66 

None 

0.66 

None 

0.66 

Fly  ash* 

0.63 

Fly  asn* 

0.63 

Fly  ash* 

0.63 

_ Exposure  Rack,  Rev  3 

Cementitious  Ma-  1972-1973  Readings 


Type  II 
Portland 
Cement 

Fly  Ash 

&. 

Pulse 

Velocity 

fps 

iL 

lhO  Cycles 
1973 

*E  JY2 

276  Cycles 

— w* _ 

*E  JV2 

388  Cycle. 

_ i2I5 _ 

*E  fir2 

273 

0 

100 

13,760 

100 

113 

111 

113 

103 

109 

98 

273 

0 

100 

13,890 

100 

117 

101 

115 

106 

llU 

127 

273 

0 

100 

16,220 

100 

101 

108 

100 

105 

99 

126 

192 

79 

100 

13,335 

100 

118 

103 

113 

108 

108 

107 

192 

79 

100 

13,275 

100 

125 

116 

121 

106 

116 

98 

192 

79 

100 

13,335 

100 

120 

92 

106 

58 

106 

&id  gone 

1976-  Readings 

53^  Cycles  611  cycles  756  Cycles  6$1  Cycles 
1976  1977  1976  1979 

it  •&.  2s_  »d  *£ 


Ceo-1 

None 

0.66 

273 

0 

Ceo-2 

None 

0.66 

273 

0 

Ceo-3 

None 

0.66 

273 

0 

FA-1 

Fly  aah* 

0.63 

192 

79 

FA-2 

Fly  ash* 

0.63 

192 

79 

FA-3 

Fly  ash* 

0.63 

192 

79 

75 

NR 

NR 

NR 

Failed 

109 

102 

77 

106 

NR 

106 

NR 

106 

100 

91 

1*7 

97 

NR 

105 

NR 

88 

119 

NR 

62 

NR 

Failed 

106 

NR 

NR 

NR 

Failed 

— 

— 

— 

— 

Failed 

*  35  percent  replacement  by  solid  volume;  all  prisms  contain  type  II  Portland  cement. 
NR  •’enote#  a  satisfactory  reading  could  not  be  obtained. 


tow*"’ 


{Revised  August  1980) 

Table  1-4.5A 

Record  of  Testing  of  Prisms  Made  for  Investigation  of  U- l/2-itt, 
1968-  (instaUed  Dec  1968) 


ate  Concrete 


Q3ure  Rack,  Row  2 


Prism  No. 


Water- 

Cecent 

Replacement  Ratio 
Date  Hade  Material  by  Wt 


ycles,  1968 

Pulfe - 

Veloc 


1966-1972  Readings 
139  292 

Cycles  Cycles 

1969  1970 

is  i'F  is  tv2 


461 

Cycles 

1971 

*s  it 


is  tv2 


Mix  1,  Rd  1 
Rd  2 


Oct  1967 
Oct  1967 


100  16,130  100 
100  16,130  100 


87  102  106  99 
96  101  105  99 


105  73 

104  61 


91  62 

91  NR*« 


Mix  2,  Rd  1 
Rd  2 


Hov  1967 

Dec  1967 


100  15,705 

100  16,045 


99  103  102  100 
99  99  91  92 


101  83 

87  66 


Mix  3,  M  1 
Rd  2 


Apr  1968  Hone 
July  1968  Hone 


100  15,705 
100  15,750 


95  105  88  95 
97  103  110  99 


83  69 

109  75 


82  !>« 
Failed  SR 


Mix  4,  Rd  1 
Rd  2 


Apr  1968  Fly  ash* 
July  1968  Fly  ash* 


100  16,440 

100  16,045 


93  104  122  98 
89  99  120  96 


108  76 

116  79 


Mix  5,  Rd  1 
Rd  2 


June  1968  Fly  ash* 
July  1968  Fly  ash* 


100  15,790 
100  15,665 


95  111  106  107 
90  108  103  105 


106  86 
103  84 


Mix  6,  Rd  1 
Rd  2 


July  1968  Fly  ash* 
July  1968  Fly  ash* 


100  15,625 
100  15,545 


101  102  65  97 
97  107  105  96 


Failed  78 
103  75 


"ailed  58 

84  84 


758  Cycles 

_ 1213 _ 


894  Cycles 
1974 _ 


3-1977  Readings _ 

1006  Cycles 1152  Cycles 


1229  Cycles 

_ mi _ 


jvL 

Xv2 

Se 

ill 

JE 

nl 

%E 

*V2 

Mix  1,  Rd  1 

Oct  1967 

Kone 

0.8 

2.30 

77 

86 

75 

61 

72 

67 

93 

14 

90 

18 

r;  2 

Oct  1967 

None 

0.6 

2.30 

NR 

— 

Failed 

Mix  2,  Rd  1 

Hov  1967 

None 

0.9 

2.04 

92 

92 

NR 

98 

Faileo 

Rd  2 

Dec  1967 

Hone 

0.9 

2.04 

Failed 

Mix  3,  Rd  X 

Apr  1968 

Kone 

1.0 

1.84 

NR 

NR 

Failed 

Rd  2 

July  1968 

Kone 

1.0 

1.84 

Failed 

NR 

Mix  U,  Rd  1 

Apr  1968 

Fly  ash* 

0.8 

2.40 

101 

98 

92 

92 

92 

95 

95 

37 

Failed 

Rd  2 

July  1968 

Fly  ash* 

0.8  . 

2.40 

107 

103 

100 

96 

200 

105 

Failed 

Mix  5,  Rd  1 

June  1968 

Ply  ash* 

0.9 

1.14 

95 

111 

86 

103 

86 

111 

66 

50 

73 

U8 

Rd  2 

July  1968 

Fly  ash* 

0.9 

2.14 

93 

lOi 

87 

105 

81 

107 

79 

U 

Failed 

Mix  6,  Rd  1 

July  1968 

Fly  ash* 

1.0 

1.94 

Failed 

95 

Failed 

Rd  2 

July  1968 

Fly  ash* 

1.0 

1.94 

73 

93 

HR 

75 

Failed 

1978  Readings 


1376  Cycles 
1978 


MU  1,  Rd  1  Oct  1967  Rone 


Mix  5,'  Rd  1  June  1968  Fly  ash*  0.9 


is  tv* 

Failed 

Failed 


*  30$  replacement  by  solid  volume;  all  pries*  contain  type  11  Portland  cement. 
**  HR  denotes  a  aatiafaetory  reading  could  not  be  obtained. 


(Revised  August  1980) 


Section  16 


Table  1-RCC 

Record  of  Testing  for  Roller  Compacted  Concrete 
(Installed  at  Treat  Island  in  August  1977) 

Exposure  Rack,  Row  6 


_ 1977- _ Readings  _ 

Cycles,  1977  '  lkl  Cycles,  1978 

Pulse  Pulse 

Velocity  Velocity 

fps  %V  %E  fps  %\r 


( Revised  August  1980) 

Table  1-LTS  (Continued) 
(Installed  at  Treat  Island  in  July  1955) 


1975- _ Readings 


2729 

2675 

2952 

3099 

3192 

Cycles 

1976 

Cycles 

1977 

Cycles 

1978 

Cycles 

1979 

Spec- 

Pro¬ 

gress 

1975 

Jv2 

Mo. 

Type 

So. 

*E 

<E 

?E 

*j£ 

*E 

5693c 

iy 

k3A» 

125 

* 

137 

Failed 

5696c 

121 

* 

121 

135 

136 

149 

5695c 

105 

♦ 

123 

95 

100 

no 

5696c 

11 

21 

102 

♦ 

113 

97 

SR 

HR 

5697c 

112 

1 

136 

112 

123 

123 

5698c 

100 

* 

100 

117 

no 

123 

5699c 

IV 

kl— 

110 

* 

107 

108 

HR 

117 

5700c 

111 

* 

108 

128 

130 

131 

5701c 

106 

107 

107 

113 

113 

S702C 

1 

16 

97 

* 

106 

122 

133 

131 

5703C 

96 

* 

101 

102 

105 

112 

5704C 

112 

* 

112 

117 

122 

122 

5705C 

V 

51 

98 

* 

121 

121 

133 

137 

5706C 

95 

* 

100 

68 

68 

72 

5707C 

69 

♦ 

88 

88 

57O0C 

1 

13 

93 

♦ 

99 

91 

89 

99 

5709C 

101 

♦ 

102 

99 

106 

111 

5710C 

11 U 

* 

111* 

125 

123 

123 

5711C 

1 

11 

126 

♦ 

120 

139 

165 

143 

5712C 

127 

* 

130 

136 

156 

166 

5713C 

132 

* 

132 

167 

153 

159 

57l6c 

11 

23 

135 

* 

137 

139 

151 

138 

5715C 

128 

♦ 

129 

136 

150 

153 

5716C 

129 

* 

122 

1*2 

133 

162 

5717C 

11 

25t 

136 

♦ 

.’.36 

150 

151 

168 

5710C 

130 

* 

132 

163 

136 

154 

5719C 

126 

♦ 

126 

133 

11*1 

11*1 

5720C 

1 

193 

125 

* 

127 

133 

142 

11*2 

5721c 

130 

* 

137 

138 

14? 

169 

5722c 

127 

* 

128 

135 

HR 

HR 

5723C 

1 

19c 

136 

* 

137 

137 

11*9 

16G 

5726c 

139 

* 

139 

160 

128 

132 

5725C 

130 

* 

130 

133 

160 

140 

5726C 

1 

12tt 

132 

t 

137 

137 

11*3 

136 

5727C 

131 

* 

132 

130 

139 

137 

5720C 

133 

* 

133 

130 

143 

166 

57290 

1 

17 

128 

* 

128 

130 

136 

138 

5730C 

130 

* 

131 

130 

128 

132 

5731C 

118 

* 

122 

Failed 

5732C 

hi 

31tt 

1U 

* 

Failed 

5733C 

156 

« 

154 

Failed 

5736c 

156 

* 

156 

Failed 

5735C 

1 

15 

131 

t 

133 

Failed 

5736c 

106 

* 

110 

Failed 

5737C 

110 

# 

125 

110 

116 

117 

5730C 

11 

22tt 

117 

♦ 

118 

129 

117 

117 

5739C 

132 

* 

136 

132 

132 

5740C 

136 

* 

136 

Failed 

__ _  (Continued) 

•  Ceaent*  ^3  and  l*3A  mde  at  s aae  plant. 

••  Ceaesta  1**,  2*»,  and  1*1  aade  at  sate  plant, 
t  Cements  25  and  33  aade  fro*  scae  aajor  rav  material*, 
ft  Ceaent*  12,  22,  and  31  **de  at  sane  plant.  , 

t  End  of  apeciaen  too  rough  to  obtain  satisfactory  reading.  data  discontinued 


(Revised  August  i960) 

Table  1-LTS  (Continued) 
(Installed  at  Treat  Island  in  July  1955) 


1975- _ Readings 


2729 

2875 

2952 

30 99 

552 

— SSEHls — 

Cycles 

Cycles 

Cycles 

Cycles 

Cycles 

issen 

graa 

1975 

1976 

1977 

1978 

1979 

So. 

type 

Ho. 

s  e 

tr 

SE 

SE 

SE 

SE 

5741C 

III 

33+ 

lk7 

i 

150 

Failed 

57430 

139 

* 

113 

l4o 

NR 

KR 

5744c 

I 

14" 

115 

t 

Ilk 

lkk 

150 

ike 

5745C 

119 

i 

121 

119 

137 

137 

5746c 

Hissing 

5747C 

II 

2  M»* 

124 

t 

123 

12k 

119 

lk2 

574SC 

118 

t 

119 

134 

14  6 

lkk 

5749C 

113 

t 

117 

117 

103 

108 

5750C 

I 

19A 

129 

t 

130 

135 

139 

140 

5751C 

127 

* 

132 

132 

139 

139 

5752C 

131 

* 

133 

133 

145 

155 

5753C 

I 

18 

107 

* 

Failed 

5754C 

115 

* 

Failed 

5755C 

131* 

* 

Failed 

575& 

IV 

43* 

133 

* 

Failed 

5757C 

123 

t 

123 

Failed 

5756C 

128 

* 

128 

130 

128 

129 

5759 C 

II 

22tt 

112 

* 

112 

127 

133 

134 

5760C 

131 

♦ 

133 

lkl 

174 

165 

5761C 

134 

* 

139 

135 

lkl 

lk2 

5762 C 

IV 

43* 

120 

♦ 

122 

120 

126 

134 

5763C 

132 

t 

133 

132 

133 

136 

5764c 

125 

* 

125 

125 

KR 

NR 

5765C 

II 

25t 

129 

* 

130 

128 

136 

135 

5766c 

12k 

* 

126 

Failed 

5767C 

124 

♦ 

124 

126 

126 

.27 

5763c 

II 

23 

118 

i 

120 

119 

126 

132 

5769 C 

119 

* 

120 

119 

136 

136 

5770C 

133 

* 

133 

122 

126 

127 

5771C 

I 

17 

116 

* 

116 

116 

133 

131 

5772c 

126 

* 

12k 

120 

126 

12k 

5773C 

110 

* 

112 

112 

NR 

5774C 

IV 

43A* 

130 

i 

128 

160 

160 

154 

5775C 

133 

* 

134 

137 

133 

131 

5776C 

lk2 

* 

lkl 

lk2 

162 

160 

5777C 

I 

16 

12k 

t 

132 

133 

HR 

5778c 

119 

* 

120 

115 

12k 

122 

5779C 

130 

* 

124 

123 

152 

150 

5760C 

III 

31++ 

136 

♦ 

Failed 

5781c 

163 

* 

Failed 

5782c 

160 

* 

Failed 

57S3C 

III 

33+ 

157 

i 

Failed 

5784c 

155 

i 

Failed 

5785C 

156 

t 

Failed 

5786c 

2 

12++ 

107 

* 

110 

110 

15^ 

150 

5767C 

111 

* 

115 

117 

1 22 

122 

5788c 

in 

* 

117 

122 

133 

136 

5789C 

I 

193 

129 

♦ 

130 

112 

117 

ua 

5790c 

130 

♦ 

125 

133 

lk2 

lkl 

5791C 

119 

* 

119 

ilk 

121 

121 

5792C 

I 

19C 

131 

* 

130 

126 

129 

127 

5793C 

101 

i 

103 

103 

103 

10k 

5794C 

12S 

♦ 

132 

133 

lkk 

163 

_  (Continued) 

•  Ceaent?  ’*3  and  k3A  aade  at  saae  riant. 

••  Ceswntc  Ik,  2k,  and  kl  aade  at  saae  plant. 

t  Cements  25  and  33  aade  frc*  aaae  aajor  rav  saterials. 
ft  Counts  12,  22,  and  31  aade  at  save  plant.  „ 

*  End  of  specimen  too  rough  to  obtain  satisfactory  reading,  tv  data  discontinued. 


(Sheet  10) 


Cycles  Cycles  Cycles  Cycles  Cycles 

rro“  uitC 


(Revised  August  1990) 

Table  1-LTS  (Continued) 
(Installed  at  Treat  Island  in  July  1955) 

_ 1975- _ Readings 

55  3099  3192 


2£T  ^  ■  mi  .,  W«  19”  1976 

go.  Type  no,-  jCE  5Y2  g 


5795c 

I 

n«» 

135 

4 

130 

126 

130 

137 

5796c 

112 

4 

113 

155 

SR 

SR 

5797c 

107 

4 

106 

107 

109 

no 

579SC 

I 

11 

125 

* 

119 

U9 

137 

135 

5799c 

112 

♦ 

112 

1* *•2 

It? 

166 

5800c 

Hi 

4 

1*6 

130 

168 

113 

5301 C 

22 

21 

121 

* 

122 

12* 

132 

131 

5802C 

112 

4 

U3 

115 

111 

111 

5603c 

116 

* 

116 

116 

121 

121 

5S01C 

V 

51 

116 

I 

116 

120 

126 

139 

5605c 

115 

♦ 

115 

Failed 

5806C 

99 

♦ 

103 

10S 

113 

113 

5807C 

2 

18 

112 

4 

115 

116 

111 

112 

5SC8.C 

112 

* 

152 

1*7 

117 

111 

58C9C 

120 

4 

123 

111 

126 

132 

5810C 

II 

2l« 

102 

* 

103 

107 

112 

118 

5811C 

95 

* 

10* 

103 

156 

120 

5812C 

125 

* 

126 

126 

133 

131 

5813C 

I 

13 

123 

4 

116 

111 

111 

112 

58HC 

91 

♦ 

102 

102 

126 

126 

5S15C 

122 

* 

221 

125 

U7 

121 

5316c 

IV 

ll*» 

125 

4 

126 

127 

131 

131 

5817C 

115 

4 

116 

117 

119 

119 

53l8C 

120 

4 

117 

119 

127 

130 

5819C 

I 

19* 

119 

4 

117 

116 

123 

126 

5320C 

135 

4 

137 

137 

125 

111 

5821C 

130 

4 

129 

Failed 

5822C 

1 

15 

117 

4 

115 

Failed 

5823C 

119 

4 

125 

97 

121 

119 

5S21C 

131 

* 

136 

131 

120 

121 

5825C 

I 

19C 

130 

4 

135 

130 

153 

139 

5S26C 

126 

4 

126 

129 

126 

127 

5827C 

133 

4 

1*3 

1*3 

138 

111 

5828C 

I 

11 

116 

4 

11* 

113 

130 

129 

5829C 

130 

4 

137 

130 

130 

123 

5S30C 

120 

♦ 

123 

12* 

123 

123 

5831C 

I 

19* 

117 

4 

121 

Failed 

5832C 

129 

♦ 

129 

130 

129 

HO 

5333C 

120 

* 

139 

128 

126 

126 

5831c 

IV 

13*# 

119 

4 

122 

Failed 

58350 

122 

4 

127 

Failed 

5336c 

118 

♦ 

126 

Failed 

5837C 

I 

18 

121 

* 

130 

Failed 

5838C 

153 

4 

1 66 

155 

126 

129 

5839C 

115 

4 

121 

132 

132 

135 

581 0C 

I 

15 

121 

4 

Failed 

5811C 

122 

4 

Failed 

5812C 

111 

4 

Failed 

5813C 

nr 

33t 

125 

4 

Failed 

5811C 

118 

4 

Failed 

5S15C 

111 

4 

Failed 

5616C 

IV 

13* 

131 

4 

Failed 

5817C 

90 

4 

Failed 

58160 

91 

4 

Failed 

*  Ceaeet*  *3  and  iU  mde  al  *«se  plant. 

*•  facets  2*,  and  *1  aadc  at  saae  plant, 
t  Ceacnts  25  and  33  Bade  free  use  aajor  rav  Materials.  » 

*  End  of  speeiaen  too  rough  to  obtain  aatiafactory  reading.  Jv  data  discontinued. 
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Table  1-L7S  (Continued) 
(Installed  at  Treat  Island  in  July  1955) 


Cerent 

Cycles 

Cycles 

Cycles 

Cycles 

Cycles 

Spec 

ieen 

graa 

1975 

0 

1976 

1977 

1973 

1919 

Xo. 

Type 

Ko. 

iz 

vr 

SS 

fs 

iZ 

%Z 

5869c 

I 

16 

119 

t 

126 

116 

90 

9l 

5B50C 

127 

4 

127 

129 

131 

133 

5851C 

111 

4 

115 

111 

113 

iis 

5852C 

2 

13 

106 

4 

103 

101 

ia 

ia 

5853C 

119 

4 

120 

120 

151 

H7 

585lC 

123 

4 

131 

131 

110 

no 

5855C 

in 

3177 

155 

4 

166 

156 

115 

112 

5856c 

123 

4 

Failed 

5857C 

162 

4 

178 

Failed 

5358c 

11 

26" 

127 

4 

132 

122 

127 

127 

5859C 

121 

* 

122 

Failed 

5S6CC 

70 

4 

62 

126 

117 

116 

5361C 

1 

l6«« 

96 

4 

91 

97 

107 

no 

5862C 

116 

4 

115 

117 

116 

117 

5863C 

115 

4 

118 

105 

113 

111 

5866C 

11 

23 

111 

4 

117 

111 

119 

112 

5S65C 

77 

4 

79 

77 

SR 

SP. 

5866c 

97 

4 

102 

Failed 

5867C 

11 

21 

108 

4 

110 

112 

KB 

SR 

5868c 

112 

4 

116 

11s 

119 

122 

5869c 

* 

4 

Failed 

5870C 

1 

193 

111 

4 

117 

12l 

126 

126 

5871C 

120 

4 

125 

127 

'.03 

103 

5372C 

99 

4 

107 

109 

97 

93 

5873C 

1 

1277 

87 

4 

92 

92 

102 

101 

5876C 

109 

4 

112 

112 

115 

117 

5875C 

127 

4 

123 

121 

119 

111 

5876C 

V 

51 

125 

4 

127 

127 

126 

130 

5877C 

88 

4 

95 

Failed 

5378c 

123 

4 

126 

128 

126 

126 

5879C 

IV 

6l«* 

la 

4 

126 

125 

113 

120 

5680C 

113 

4 

116 

Ul 

120 

113 

S881C 

106 

4 

115 

135 

117 

118 

5882c 

X 

17 

m 

4 

112 

112 

U8 

127 

5885c  11 

25t 

111 

4 

5886c 

115 

4 

5887c 

131 

4 

5888c  II 
5689c 

2244 

132 

117 

4 

4 

••  Cceents  lk,  2l,  and  *1  aade  at  *»s?  plant, 
t  Cesents  25  cad  33  sadc  free  case  eajor  r*v  eaterials.  * 
tt  Cewents  12.  22,  and  31  eade  at  nee  plant. 

♦  End  of  speciaen  too  rough  to  obtain  satisfactory  reading.  data  discontinued. 
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Key  tc  Section  19 


Concrete-Polymer  Materials 

In  text: 

Aggregates;  Coarse,  natural  gravel,  Clear  Creek 
Fine,  .natural  san«l,  Clear  Creak 

Cement.;-'  'Type  II  blended  (Lab.  No.  M-68OO) 

PIC  Catalyst:  D-A79 

Vinyl  Erter  F.es.in:  Dow  Derakane  hjO 


(issued  August  1980) 


Section  19 


Concrete-Polymer  Materials 

In  July  1978  twelve  6-  by  6-  by  30-in.  beams  were  installed  at 
half-tide  elevation  for  the  Water  and  Power  Resource1  Service  (formerly 
USBR)  to  investigate  the  durability  and  performance  of  polymer  and 
polymer-impregnated  concrete.  The  polymer  concrete  specimens  represent 
two  mixtures,  one  using  methyl  methacrylate  (MMA),  and  one  using  vinyl 
ester  (VE).  The  polymer- impregnated  specimens  are  Portland  cement  con¬ 
crete  (PCC)  that  was  impregnated  with  MMA  by  vacuum  and  pressure  soak. 
The  program  also  includes  control  specimens  of  portland  cement  concrete 
with  no  treatment. 

Table  1  contains  pertinent  data  on  mixture  designs.  Table  1-CPM 
contains  the  exposure  records  of  the  specimens  to  date. 


(Issued  August  1980) 
Table  1 


Section  19 


Mixture  Design  Data 

WPRS  Concrete  Specimens  for  Tests  at  Treat  Island,  Maine 


_ Material _  _ Design  Data _ _ 

Portland  Cement  Concrete  (PCC)  Aggregate  -  natural  sand  and  gravel 

Gravel  -  57  percent,  3/4-in. 

maximum  size 
Sand  -  43  percent 

Cement  -  Tp'e  II  blended  laboratory 
cement,  6? 2  lb/yd^ 

Water/ Cement  ratio  -  0.43 
Slump  -  3  in. 

Entrained  air  -  3  percent 

28  day  fog  cure  2 

Compressive  strength  -  6000  lb/in. 


Polymer  Impregnated  Concrete  (PIC)  PIC  specimens  made  from  the  PCC 

specimens 

Full  impregnation  (vacuum  and 
pressure  soak 
Monomer  -  MMA. 

Polymer  loading  -  5*3  percent 
Catalyst  -  0.5  percent 


Polymer  Concrete  (PC)  Aggregate  -  same  as  PIC  and  PCC 

MMA  -  PC 

Monomer  -  J  percent  (97*5  percent 
MMA  +2.5  percent  TMPTMA) 
Catalyst  -  1.5  percent  BP 
Promoter  -  0.5  percent  DMA 
Coupling  agent  -  0.5  percent 
silane 
VE  -  PC 

Resin  -  7. 5  percent  vinyl  ester 
Catalyst  -  1.5  percent  MEKP 
Promoter  -  0.5  percent  CoN 
Coupling  agent  -  0.5  percent 
silane 


(Issued  Augi  A  3oO) 

Table  1-  '  \ 

Record  of  Testing  for  Con-  -ate-Polymer  Materials 
( Installr ’  July  1978) 


Section  19 


1 

100 

13,965 

100 

109 

2 

100 

13,965 

100 

106 

3 

100 

13,965 

100 

102 

1 

100 

16,130 

100 

158 

2 

100 

16,130 

100 

158 

3 

100 

16,130 

100 

156 

1 

100 

15,245 

100 

91 

2 

100 

15,335 

100 

98 

3 

100 

15,530 

100 

98 

1 

100 

13,660 

100 

152 

2 

100 

13,515 

100 

3 

100 

13,660 

100 

154 

Exposure  Rack,  Row 


THalZS! 


(Issued  August  1980) 


Key  to  Section  20 


Cement  Replacement  and  High-Range  Water-Reducing  Admixtures 


In  text  and  tables: 

Aggregates:  The  aggregates  vere  supplied  by  Brunswick  Ready-Mix 
Concrete,  Ltd.,  Aggregate  Division,  P.  0.  Box  270, 

Grand  Bay,  New  Brunswick,  from  their  Blagdon  Pit. 

Air-entraining  admixture:  The  air  entraining  agent  was  supplied 

by  W.  R.  Grace  &  Co.,  Ltd.,  66  Hymus  Rd. , 
Scarborough,  Ontario,  in  a  plastic  con¬ 
tainer  labeled  "Darex  AEA  Liquid."  This 
material  was  supplied  by  this  firm  in 
response  to  a  request  for  a  sulphonated 
hydrocarbon,  type  A.E.A. 

Cement:  The  cement  was  supplied  by  Canada  Cement  Lafarge,  Ltd. 

Slag:  The  slag  was  delivered  in  metal  drums  from  Standard  Ind. , 
Hamilton,  Ontario. 

High-Range  water  reducers:  "A"  -  Mighty  150,  Atlas  Chemicals, 

Brantford,  Ontario. 

"B"  -  Melment  L10,  Sternson,  Ltd. , 
Brantford,  Ontario. 


In  October  1?78  concrete  specimens  from  a  Canadian  research  program 
were  installed  at  Treat  Island  to  investigate  the  effect  cf  cement  re¬ 
placement  with  slag  and  the  effect  of  high-range  water  reducers  on  the 
durability  and  performance  of  concrete  exposed  to  severe  weathering  in  a 
marine  environment.  There  has  been  a  discussion  of  the  possibility  that 
the  construction  of  marine  structures  in  the  Maritime  Provinces  could 
possibly  benefit  from  the  slag  and  fly  ash  being  produced  in  these  areas. 
It  is  intended  that  the  exposure  tests  will  identify  the  possible  bene¬ 
fits  from  the  use  of  these  materials.  The  program  will  also  provide  data 
on  the  effect  of  recently  developed  high-range  water-reducing  admixtures. 

The  variables  include  three  water-cement  ratios,  two  types  of  port- 
land  cement  with  or  without  slag  replacement  and  with  or  without  air 
entrainment,  and  the  use  of  two  high-range  water  reducers. 

Tables  1-4  give  information  on  the  concrete  mixture,  the  propor¬ 
tioning,  properties  of  the  freshly  mixed  concrete,  and  aggregate  gradings. 
Tables  1-CR  and  2-CR  are  records  of  testing  of  the  concrete  prisms  and 
cylinders  over  the  years. 


(Issued  August  1980) 
Table  1 


Section  20 


Concrete  Mixture  Description 


Series 

%  Slag* 

Cement  Type** 

Water  to  Cement  Ratio 

A01 

0 

10 

0.4 

02 

25 

10 

0.4 

03 

25 

10 

0.4 

04 

25 

10 

0.4 

05 

0 

10 

0.4 

06 

45 

10 

0.4 

07 

45 

10 

0.4 

08 

45 

10 

0.4 

09 

0 

10 

0.4 

10 

65 

10 

0.4 

11 

65 

10 

0.4 

12 

65 

10 

0.4 

13 

0 

50 

0.4 

14 

0 

50 

0.4 

15 

0 

10 

0.4 

B01 

0 

10 

0.5 

02 

25 

10 

0.5 

03 

25 

10 

0.5 

04 

25 

10 

0.5 

05 

0 

10 

0.5 

06 

45 

10 

0.5 

07 

45 

10 

0.5 

08 

45 

10 

0.5 

(Continued) 

- 

*  By  weight. 

**  U.  S.  equivalent  to  cement  type  10  and  cement  type  50  are  type  I 
and  type  V  respectively.  (Sheet  l) 
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Section  20 


Series 

B09 

10 

11 

12 

13 

14 

15 
C01 

2 

3 

1* 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 


l  Slag 

Cement  Type 

Water  to  Cement  Ratio 

0 

10 

0.5 

65 

10 

0.5 

65 

10 

0.5 

65 

10 

0.5 

0 

50 

0.5 

0 

50 

0.5 

0 

10 

0.5 

0 

10 

0.6 

25 

10 

0.6 

25 

10 

0.6 

25 

10 

0.6 

0 

10 

0.6 

45 

10 

0.6 

45 

10 

0.6 

45 

10 

0.6 

0 

10 

0.6 

65 

10 

0.6 

65 

10 

0.6 

65 

10 

0.6 

0 

50 

0.6 

0 

50 

0.6 

0 

10 

0.6 

(Continued) 
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Section  20 


Series 

%  Slag 

Cement  Type 

Water  to  Cement  Ratio 

1 

0 

10 

0.5 

2AMI 

0 

10 

0.5 

3MI 

0 

10 

0.5 

k 

0 

10 

0.5 

5AME 

0 

10 

0.5 

6ME 

0 

10 

0.5 

(Issued  August  1980) 
Table  2 


Section  20 


A01 

2-3/4 

5.6 

146.2 

2 

2-1/4 

7-0 

143.8 

3 

3-1/2 

6.6 

143.2 

4 

3-5/8 

6.8 

142.4 

5 

3-1/2 

6.5 

145.1 

6 

2-7/8 

6.8 

144.6 

7 

2-1/4 

6.4 

144.2 

8 

2-3/8 

6.5 

144.5 

9 

3-5/8 

5.8 

145.3 

10 

2-1/4 

6.0 

144.1 

11 

3 

6.4 

140.7 

12 

3 

6.4 

141.1 

13 

2-3/4 

6.2 

146.5 

14 

2-5/8 

5.6 

147.4 

15 

3 

5.5 

145.9 

B01 

3-1/2 

6.5 

143.7 

2 

3-7/8 

6.7 

142.8 

3 

3-5/8 

5.9 

144.2 

4 

3-3/8 

5.5 

145.0 

5 

3-3/8 

5.5 

148.2 

6 

3 

6.4 

144.1 

7 

2-3/4 

6.8 

143.9 

8 

2-7/8 

6.2 

.  144.3 

(Continued) 


(Sheet  1) 
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Series 


(Issued  Aiigust  1980) 
Table  2  (Continued) 


Section  20 


Air  Content ,  % 


Unit  weight,  lb/ft~ 


B09 

3 

6.5 

146.3 

i 

10 

3 

7.0 

143.9 

| 

11 

2-1/2 

5.6 

145.1 

12 

2-7/8 

5.5 

146.3 

13 

3-3/8 

6.2 

145.7 

14 

3-1/2 

6.5 

145.1 

15 

3-3/8 

6.5 

144.6 

C01 

3-1/2 

5.8 

147.5 

v  1 

2 

3-7/8 

6.4 

145.5 

1 

3 

4 

5.5 

145.7 

1 

4 

3-1/2 

5.9 

147.3 

1 

5 

3 

5.7 

145.1 

6 

3 

5.2 

145.3 

7 

3-1/2 

6.5 

143.2 

8 

3-3/4 

6.2 

143.4 

9 

3-1/2 

5.4 

144.6 

1 

10 

3-5/8 

5.5 

144.6 

3 

11 

3-5/8 

6.2 

144.2 

-  ‘  Jsj 

12 

3-5/8 

5.2 

145.8 

13 

3-7/8 

5.4 

147.8 

14 

1* 

5.3 

148.2 

15 

3-7/8 

6.0 

145.7 

(Continued) 
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Section  20 


(Continued) 
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Table  3  (Continued) 


Section  20 


(Continued) 


(Sheet  2) 


o\  vn 


(Issued  August  1980)  Section  20 

Table  3  (Concluded) 


O 

Mixture  Proportions,  Ib/yd 


Mix 

Cement 

Slag 

Water 

Fly 

Ash 

Concrete 

Aggregate 

Air-Entraining 

Agent 

oz/100  lb  Cement 

1 

563 

0 

282 

1103 

1993 

0.81 

2  AMI* 

559 

0 

279 

1094 

1976  , 

0.81 

3  MI* 

587 

0 

29k 

1150 

2077 

0 

k 

588 

0 

291* 

1151 

2079 

0 

5  AME** 

557 

0 

278 

1091 

1970 

0.81 

6  ME** 

581 

0 

290 

1137 

2054 

0 

*  High-range  water-reducer  "A"  was  added  to  mixes  2  AMI*  and  3  MI  at 
the  rate  of  0.59  and.  1.63  lb,  respectively,  per  100  lb  of  cement. 

**  High-range  water-reducer  "B"  was  added  to  mixes  5  AME  and  6  ME  at 
the  rate  of  2.78  and  2.29  lbj  respectively,  per  100  lb  of  cement. 

(Sheet  3) 
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Table  4 


Section  20 


Sieve  Analysis  of  Aggregates 


Percent  Passing 


Sieve 

Size 

Fine 

Aggregates 

Coarse  Aggregates 

1-1/2  in. 

- 

- 

100.0 

(95-100) 

1  in. 

- 

40.3 

(20-55) 

3/4  in. 

- 

100.0 

(85.100) 

7.9 

(0-15) 

1/2  in. 

- 

59.0 

- 

3/8  in. 

- 

17.4 

(0-20) 

- 

No.  4 

98.4 

(95-100) 

0.4 

(0-5) 

No.  8 

84.3 

(80-100) 

- 

- 

No.  16 

73. C 
(50-85) 

- 

- 

No.  30 

43.6 

(25-60) 

- 

- 

No.  50 

20.6 

(10-30) 

- 

No.  100 

7.1 

(2-10) 

— 

— 

No,  200 

1.3 

- 

- 

Pan 

0 

«• 

— 

*  The  aggregates  were  specified  as  follows:  nonreactive  graded  aggre¬ 
gates  shall  be  used  and  shall  be  obtained  from  the  Bay  of  Fundy  area. 
Maximum  size  shall  be  1-1/2  in.,  and  aggregates  shall  meet  the  re¬ 
quirements  of  CSA  A23.1. 
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Table  1-CR 


Section  20 


Record  of  Testing  of  Concrete  Prisms 
Cement  Replacement  High- Range  Water  Reducers 
(Installed  October  1978) 


(Issued  August  1980) 

Table  2-CR 

Record  of  Testing  of  Concrete  Cylinders  (6  by  2  In. 


Section  20 


Ceaent  Replacement-- Hl^h-Range  Water  Reducers 


0  Cycles,  1979 
Pulse 
Cylinder  Veloc 

Mo.  i-ns  %" 


■IS 3.9-_ _ Rcndinja 


Rack  Roy  0 


A01-3  *  100 

-It  » 

A02-3  12,500 

-4  13,700 

A03-3  14,285 

-4  14,285 

A04-8  13,890 

-9  13,890 

A05-3  13,890 

-4  13,700 

A0O-3  14,285 

-4  13,700 

A07-3  13,700 

-4  13,890 

A08-14  13,700 

-16  13,700 

A09-3  14,285 

-4  14,495 

A10-3  14,285 

-4  14,285 

All-3  14,285 

-4  13,890 

A12-11  13,890 

-13  14,085 

A13-3  14,705 

-4  14,705 

Al-7  14,285 

-12  14,705 

A15-8  14,285 

-9  14,925 


801-3  14,235 

-4  14,285 

B02-3  14,085 

-4  14,285 

B03-3  13,890 

-4  13,830 

B04-5  14,235 

-15  14,705 

B05-3  14,495 

-4  14,705 

B06-3  14,925 

-4  14,085 

B07-3  14,705 

-4  14,495 

BOS-6  14,92) 

-9  15,150 

B09-3  14,035 

-4  14,705 

B10- 3  14,495 

-4  14,495 

Sll-3  14,925 

-4  14,495 

B12-7  14,925 

-12  14,285 

313-3  14,705 

-4  14,925 

B14-11  14,705 

-15  14,495 

B15-8  14,285 

-9  14,285 


C01-3  14,085 

-4  14,705 

C02-3  14,285 

-4  14,285 

C03-3  14,235 

-4  14,495 

C04 -9  14,085 

-15  14,495 

C05-3  14,705 

-4  14,705 


Specimens  missing. 


Cylinder 

No. 

Pulse 

Vcloc 

fps 

C06-3 

lit,  925 

-ii 

lli  ,285 

C07-3 

Hi,li95 

-It 

1Ii,!i95 

COfl-6 

1!i,Ii95 

-16 

lit,705 

C09-3 

1*1.1*95 

-li 

li*  ,1*95 

C10-3 

lit, 195 

-ll 

ilt,!*95 

Cll-3 

1U ,085 

-8 

lli, 085 

Cl 2-10 

13,890 

-lli 

11,765 

C13-3 

ll*  ,085 

-li 

lli  ,085 

Clli-13 

Hi. 925 

-lli 

18,1195 

C15-9 

18,235 

-8 

18,085 

1-3 

18,895 

l-li 

18,085 

2AMl.li 

13,890 

-3 

18,085 

3HI-3 

18,285 

-li 

18,035 

li-3 

18.925 

It-li 

18,895 

5AKB-3  111,085 

-li  111,085 
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Section  22 


Specimen 

No. 

Water 

Cement 

Ratio 

(by 

_«]_ 

Air 

A. 

6796 

Cycles 

19IS 

6887 

Cycles 

1979 — 

J*-bag-per-cu-yd  Ceacnt  Factor 

<E  jtV2  tE  tv2 

Exterior,  Nominal 

Con-5-28(2) 

O.69 

4.1 

101 

NR 

63  HR 

Interior,  Nominal 

.S-bag-per-cu-yd  Cement  Factor 

Con-8-3A 

0.59 

6.6 

68 

NR 

NR  NR 

Con-12-8(2) 

0.59 

3*3 

66 

NR 

73  HR 

Exposure  Rack,  Row  h  (W  to  E) 


KR  denotes  that  *  satisfactory  reading  vas  not  obtained  although  an  attempt  was  made  to  obtain  a  satisfactory  reading* 

(Sheet  2) 


(Revised  August  1930) 
Table  1-CRA  (Continued) 


Section  25 
Exposure  Rack,  Rw  2  (W  to  £) 


_  . 

msumtstm 

cement 

Factor 

(nominal) 

b»6»/ 

cu  yd 

3742 

3378 

3990 

Spec¬ 

imen 

Ho. 

Cycles 

Cycle* 

Cycles 

Cycles 

Cycles 

Cycles 

Cycles 

Cycles 

£>T« 

Specimen 

Air 

1972 

1971 

197 

1975 

1976 

.  1977 

1978 

.  .1979 

<vf 

J£ 

fid 

SB 

XV2 

J 

CY2 

fs  fid 

t£ 

it 

JS. 

*£ 

its  *y 2 

Admixture  A 

AC5B 

Column 

5-25 

1.9 

159 

_ 

244 

_ 

172 

__ 

179 

_ 

163 

166 

_ 

176 

— 

169  — 

AB5C 

Bean 

93 

— 

143 

128 

— 

Gene 

ACh 

Colwm 

4.5 

2.0 

165 

- 

171 

272 

- 

Failed 

Paraffin  Oil 

0C5A 

Column 

5*25 

3-9 

lOl 

94 

_ 

96 

•*. 

96 

_ 

Gone 

l6l  — 

0B5A 

Beam 

120 

-- 

119 

117 

— 

112 

_ 

119 

101 

— 

101 

— 

0C5B 

Column 

Ft 

— 

0B5B 

Beam 

120 

— 

147 

— 

186 

— 

Failed 

0C5C 

Column 

79 

— 

72 

— 

HR 

— 

Gone 

0B5C 

Beam 

62 

— 

58 

" 

52 

— 

51 

" 

Gone 

oc6 

Coltwn 

6.0 

5-6 

164 

_ 

155 

HR 

_ 

Gone 

0B6 

Beam 

111 

-- 

102 

— 

100 

— 

Failed 

Admixture  B 

ZC5A 

Column 

5.25 

4.9 

121 

_ 

121 

_ 

119 

, 

llfc 

_ „ 

Failed 

ZB5A 

Beam 

104 

— 

176 

— 

HR 

— 

Gone 

ZB5B 

Beam 

85 

— 

91 

— 

172 

— 

Failed 

ZC5C 

Column 

100 

— 

215 

— 

215 

— 

Failed 

ZB5C 

Beam 

l84 

— 

102 

— 

209 

— 

Failed 

ZC6 

Coltwn 

6.0 

6.0 

91 

_ 

126 

— 

95 

— 

iK 

__ 

Gone 

Z06 

112 

— 

112 

— 

78 

— 

— 

82 

Failed 

Serin  Soap 

♦  CaClg 

CC5A 

Coliacn 

5-25 

7.8 

F 

-- 

62 

Gone 

CB5A 

Bean 

85 

— 

— 

HR 

— 

Gone 

CC5B 

Column 

F 

— 

CB5B 

Beam 

F 

Resin  Soap 

RC5A 

Column 

5-25 

6.5 

116 

— 

116 

— 

111 

— 

113 

_ 

Gone 

RC5A1 

Column 

114 

— 

U9 

— 

HR 

— 

Gone 

RB5A1 

Beam 

122 

— 

120 

— 

120 

— 

122 

— 

Gone 

108 

RB5C 

Beam 

97 

-- 

88 

” 

119 

— 

119 

— 

U7 

— 

135 

— 

122  — 

Tallcv  (Beef) 

TB5C 

Beam 

5.25 

4.0 

F 

~ 

TS 6 

Beam 

6.0 

3-6 

83 

- 

HR 

- 

F 

-- 

Admixture  C 

DC5A 

Colusn 

5-25 

6.5 

105 

__ 

105 

_ 

96 

_ 

87 

il8 

135 

— 

DB5A 

Beam 

107 

— 

112 

— 

105 

— 

105 

_ 

78 

98 

— 

DC5B 

Colusa 

106 

— 

92 

— 

182 

— 

182 

_ 

Gene* 

DB5S 

Beam 

96 

— 

92 

— 

132 

— 

Failed 

DC5C 

Column 

F 

— 

Beam 

72 

-* 

F 

DC6 

Column 

6.0 

6.1 

88 

122 

_ 

153 

_ 

Failed 

D96 

Beam 

95 

80 

“ 

157 

— 

Gone 

Admixture  D 

SC5A 

Column 

5.25 

8.0 

105 

-- 

94 

_ 

103 

_ 

99 

95 

130 

— 

133 

_ 

162  — 

H95A 

Beam 

U6 

— 

114 

— 

UU 

— 

112 

79 

79 

— 

73 

— 

127  — 

HC5B 

Column 

120 

— 

128 

— 

123 

— 

118 

133 

78 

— 

76 

— 

70  — 

HB5B 

Beam 

117 

— 

124 

— 

lit 

— 

ll6 

__ 

111 

126 

— 

123 

— 

118  — 

HC5C 

Column 

252 

— 

252 

— 

23** 

— 

Failed 

hb5c 

Beam 

79 

— 

66 

“ 

HR 

— 

Gone 

h:6 

Column 

6.0 

6.0 

95 

-- 

98 

_ 

96 

90 

1 16 

il6 

— 

160 

HR  — 

HB 6 

Beam 

96 

— 

138 

90 

— 

90 

— 

6? 

Failed 

__  Dabbed  lines  in  "Svm  colvan  indicate  that  end  of  specimen  was  too  rough  to  obtain  satisfactory  reading. 

t  ?  denotes  specimen  has  failed. 
m  Denotes  no  reading  obtained* 


(Sheet  6) 


(Revised  August  198O) 
Table  1-0 D 


Section  26 


Record  of  Testing  of  Concrete  Beams.  Omaha.  District  Aggregate  Program 
1956-  (Installed  December  1956) 


Exposure  Rack,  Row  2  (tf  to  S) 


Beam 

No. 

fine 

Aggre¬ 

gate 

Coarse 

Aggre¬ 

gate 

Type 

Cement 

Air 

J_ 

Oahe-1 

Natural 

Limestone 

n. 

6.1 

Oshe-2 

Oahe-3 

sand 

A* 

lov- 

alk 

6.7 

6.6 

S-G-l 

S-G-2 

S-0-3 

Sand- 

gravel 

Limestone 

B** 

I 

7.1 

6.1* 

6.3 

Cement 

Factor 

bags/ 

0 

Cycles 

1956 

12**  Cycles. 
Pulse 
Veloc 

1222 

195 

Cycles 

-i?g- 

cu  yd 

*£... 

f*3 

it 

ji 

m 

5-32 

100 

116 

15.21*5 

100 

117 

108 

5-29 

100 

no 

11*. 880 

100 

116 

109 

5-30 

100 

111 

15,21*5 

100 

116 

106 

5.81 

100 

106 

15, “*30 

100 

106 

107 

5.86 

100 

103 

15,530 

100 

106 

105 

5-86 

100 

10** 

15,625 

100 

108 

105 

Readings 


345 

Cycles 

1959 

416 

Cycles 

i960 

^57 — 

Cycles 

1961 

6M> 

Cycles 

1962 

Ji 

it 

JE 

it 

Js 

it 

Js 

it 

123 

98 

121 

100 

121 

102 

us 

105 

122 

101 

120 

105 

119 

108 

113 

112 

123 

98 

H9 

102 

118 

108 

113 

n3 

113 

103 

no 

103 

106 

105 

90 

10*. 

111 

101 

102 

98 

7l| 

93 

Ft 

11** 

101 

111 

102 

103 

101 

79 

— 

1963-1969  Readings 

752 

Cycles 

...  1963 

087 

Cycles 

196*. 

1050  nro  1335 

Cycles  Cycles  Cycles 

1965  1966  1967 

15?1 

Cycles 

1968 

1675 

Cycles 

1969 

jl_  it 

Js  it 

ffi  iV2  <£  tT  js  j-J2 

Js  it 

is.  it 

Oahe-1 

Natural 

Limestone  II , 

6.1 

5-32 

116 

100 

114 

105 

109 

in 

m 

103 

109 

105 

107 

98 

107 

92 

Qahe-2 

sand 

A*  Iow¬ 

6.7 

5.29 

lit* 

118 

112 

no 

107 

112 

109 

102 

lot* 

109 

106 

100 

106 

95 

Oahe-3 

an 

6.6 

5.30 

113 

ice 

106 

100 

105 

9** 

106 

101 

lot* 

104 

102 

101 

10k 

95 

S-C-l 

Sand- 

Limestone  I 

7.1 

5.81 

I*  IF 

61 

S-G-3 

gravel 

B** 

6-3 

5.86 

F 

Oahe-1 

Cahe-2 

Oahe-3 


natural  Limestone  II,  6.1 
sand  A*  low-  6.7 

a  lk  6.6 


1970-1976  Readinrs 

“1828 

Cycles 

1970 

199? 

Cycles 

1971 

215** 

Cycles 

1972 

2291. 

Cycles 

1973 

2430 

Cycles 

1974 

251*2 

Cycles 

1975 

2E88- 

Cycles 

1976 

Js  it 

Js  it 

Js  it 

*£  it 

is.  it 

iS  it 

is  it 

5.32 

5-29 

5.30 

105  90 
103  91* 
100  93 

103  7t* 

103  78 

100  71* 

101  82 
96  82 

96  79 

95  91* 

98  8f 

98  93 

85  91 

8k  95 

82  93 

83  113 
£2  Ilk 

62  115 

91  96 

82  86 
80  88 

1977*  headings 

2765  29IS  335T 


Qrcles  Cycles  Cycles 
*977  _ i21§ —  — i?I2_ 


Si  it  js  it  ji  it 


Oahe-1 

Natural 

Limestone 

n. 

6.1 

5-32 

95 

9* 

93 

67 

71 

0ahe-2 

sand 

A* 

iov- 

6.7 

5.29 

76 

92 

92 

83 

71 

Oahe-3 

alk 

6.6 

5-30 

90 

78 

82 

P7 

70 

—  End  of  specimen  too  roogh  to  obtain  satis factory  reading. 

•  Maximal  tlx*  aggregate  ■  l-l/P  in.;  state  for  thi.  mix  ■  2-3/1*  to  3  in. 
**  Maxims  tit*  aggregate  -  1  in.;  slump  for  thi.  mix  »  2  in. 
t  T  (knot ex  specimen  has  filled. 


(Revised  August  1 9  So  3 
Table  1-KCD  (Continued) 


Be  a* 

Mix¬ 

ture 

Fine 

Coarse 

Cement 

Factor 

bags/ 

2002 

Cycles 

1972 

jg  if 

No. 

No. 

A«tre«ate 

Aggregate 

cu  yd 

Kc-5-1 

5 

Sand  B 

Uses  tone 

5.16' 

96  66 

KC-5-2 

D 

5-lU 

HRt  79 

KC-5-3 

5.15 

7b  65 

KC-6-1 

6 

Sand  C 

Limestone 

5.6b 

95  87 

KC-6-2 

D 

5-83 

89  78 

KC-6-3 

5-81 

96  79 

Section  27 


Exposure  Pack,  Row  2  (W  to  E ' 
1972- 1979  Readings _ _ _ 


21b2 

Cycles 

1973 

2278 

Cycles 

197b 

8390 
Cycles 
1975  . 

2536 

Cycles 

1976 

2613 

cycles 

1977 

2670 

Cycles 

1976 

2763 

Cycles 

1979 

JS 

if. 

it 

?£ 

g 

is  if 

& 

■Z 

is 

if 

21 

if 

98 

79 

9k 

82 

88 

70 

92  * 

8b 

Sb 

4 

82 

♦ 

68 

87 

68 

81 

8b 

66 

78  * 

76 

80 

4 

96 

4 

93 

83 

93 

90 

93 

107 

85  « 

81 

si 

4 

81 

4 

101 

9b 

93 

98 

97 

121 

89  96 

89 

91 

89 

93 

89 

4 

91 

90 

69 

93 

89 

75 

85  9b 

85 

80 

81 

88 

75 

4 

96 

98 

92 

93 

90 

77 

88  0; 

86 

92 

St 

93 

8b 

4 

.1  HR  denote*  a  satisfactory  reading  vaa  not  obtained  a*  speciaen  would  not  respond  to  flexural  vibration.  (Sheet  2) 

!♦  &A  of  speciaen  too  rotgh  to  obtain  reading.  $v2  data  discontinued. 


(Revised  August  i960) 
Table  3-KCD 


Mixture  Bata  and  Record  of  Testing  of  Concrete  Beams,  Kansas  Cltr  District  Aggregate  ProRran 
1962-  (Installed  Movesfcer  196a) 


Exposure  Rack,  Itov  2  (w  to  B) 
1982-1967  Read  lugs 


Kix- 

Cement 

Replace- 

Cemextt 

0  Cycles,  1962 

106 

Cycles 

441 

Cycles 

w 

Cycles 

534 

Cycles 

690 

Cycles 

Bean 

Ho. 

ture 

Xo. 

Fine 

Aggregate 

Coarse 

Aggregate 

aent 

Material 

bags/ 
cu  yd 

Veloc 

rpa 

1963 

1964 

1965 

1966 

1967 

JE 

fif 

100 

j£_ 

2L 

102 

£ 

100 

SL 

102 

no 

<£ 

£ 

101 

*£ 

104 

KC-13-1 

13 

Sand  £ 

Limestone 

Hone 

5.47 

100 

15,150 

117 

101 

100 

94 

Kc-13-2 

F 

5.44 

100 

14,795 

100 

103 

102 

103 

105 

104 

116 

100 

100 

100 

105 

KC-13-3 

5.46 

100 

15,150 

100 

103 

102 

103 

99 

101 

112 

99 

95 

93 

io4 

KC-14-1 

14 

Sand  £ 

Line  stone 

Fly  ash* 

5.13 

100 

14,535 

100 

102 

104 

102 

104 

103 

130 

101 

98 

101 

105 

KC-14-2 

F 

5-16 

100 

14,705 

100 

104 

100 

104 

107 

102 

11 6 

104 

101 

102 

102 

KC- 14-3 

5.13 

100 

14,535 

100 

104 

105 

102 

102 

100 

109 

98 

96 

96 

300 

KC-15-1 

15 

Sand  £ 

Limestone 

Hone 

5.37 

100 

15,060 

100 

103 

96 

101 

95 

99 

90 

99 

93 

0* 

•95 

KC-15-2 

c 

5.36 

100 

15,060 

100 

102 

105 

101 

95 

97 

101 

99 

93 

91 

95 

KC-15-3 

5.38 

100 

15,150 

100 

103 

104 

101 

95 

100 

100 

100 

86 

100 

92 

1966-1973 

Readings 

S75 

1029 

UHLb 

1351 

1506 

itSS 

Cycles 

Cycle* 

Cycles 

Cycles 

Cycles 

Cycles 

1968 

1969 

1970 

1971 

1972 

1973 

fe.  it 

it 

£  it 

£_  fid 

fid 

Kc-33-1 

13 

Sand  E 

Limestone 

Hone 

5.47 

98 

100 

98 

94 

96 

90 

94 

75 

82 

87 

89 

101 

rc-13-2 

F 

5.44 

97 

lo4 

10c 

98 

96 

95 

95 

86 

92 

93 

90 

106 

Kc-13-3 

5.46 

97 

100 

99 

94 

97 

90 

96 

75 

89 

75 

93 

87 

KC-14-1 

14 

Sand  £ 

Limestone 

Fly  asb* 

5-13 

101 

107 

99 

102 

97 

99 

97 

74 

101 

86 

101 

88 

KC-14-a 

F 

5.16 

102 

105 

102 

99 

102 

97 

101 

72 

89 

88 

106 

80 

kc-14-3 

5-13 

100 

105 

98 

99 

96 

95 

106 

68 

100 

— 

1 22 

88 

KC-15-1 

15 

Sand  *■ 

Lise  stone 

Hone 

5.37 

93 

98 

91 

87 

93 

84 

101 

56 

103 

77 

76 

Si 

KC-15-2 

C 

5-36 

@0 

85 

80 

76 

j4 

75 

F** 

KC-15-3 

5.33 

84 

81 

84 

70 

82 

68 

85 

— 

84 

— 

F 

F 

1971 

i-  Readings 

1784 

1895 

2042 

2119 

2266 

2359 

Cycles 

Cycle* 

Cycles 

Cycles 

Cycles 

Cycles 

1974 

1975 

1976 

1977 

1973 

.  1979 

ft  TV2 

*  fid 

is  it  ss  fid 

*e  *£ 

£  fid 

KC-13-1 

13 

Sand  £ 

Limestone 

Hone 

5.47 

82 

101 

8b 

U6 

84 

96 

82 

86 

84 

39 

78 

t 

4. 

KC-13-2 

F 

5.44 

88 

1<* 

84 

122 

68 

96 

84 

90 

S3 

95 

81 

T 

KC-13-3 

5.46 

91 

S2 

85 

123 

87 

90 

87 

92 

95 

96 

87 

KC-14-1 

14 

Sand  E 

Limestone 

Fly  ash* 

5.13 

68 

85 

50 

65 

KR 

KR 

Failed 

KC-14-2 

F 

5.16 

100 

92 

71 

101 

67 

KR 

Failed 

KC-IU3 

5-13 

113 

80 

Failed 

KC-15-1 

15 

Sand  E 

Limestone 

Hose 

5.37 

63 

76 

Failed 

C 


•  Fly  asb  content,  2$  percent  replacement  by  voltae. 

**  r  denotes  specimen  bas  failed. 

—  Das  bed  Uses  in  tv2"  Indicate  that  end  of  specimen  was  too  rough  to  obtain  satisfactory  reading. 
»  Denotes  no  satisfactory  reading  ns  obtained, 
t  tod  of  specimen  too  roach  obtain  reading,  fr  data  discontinued. 


(Revised  August  I9S0) 
Table  4-XCO 


Section  27 


I  I 

w 


Mixture  Data  and  Record  of  Testing  of'Concrete  Seaes,  Kansas  City  District  Aggregate  Prograp 
1963-  ( Installed  Decease r  1963) 


Ceaent 


Beam 

Ho. 

Mix¬ 

ture 

Ho. 

Cement 

Replace¬ 

ment 

Material 

Fine 

Aggregate 

Coarse 

Aggregate 

Factor 
bees/ 
cu  yd 

Kc-16-1 

Kc-16-2 

Kc-16-3 

16 

A 

Fly  ash* •* 

Sand  E 

Line  atone 
P 

6.25 

6.  ZJ 

6.26 

Kc-17-1 

Kc-17-2 

Kc-17-3 

IT 

B 

Rone 

Sand  F 

Gravel  B 

6.0C 

6.02 

6.00 

KC-18-1 

KC-16-2 

KC-16-3 

18 

C 

Hone 

Sand  G 

Qxartzite 

5.73 

5-TT 

5-74 

Exposure  Rang,  Row  2  (W  to 
1963-1967 '  Readings 


0  Cycles.  1963 

~T£ - 

Cycles 

204 

Cycles 

— 

Cycles 

"  570 
Cycles 

1964 

1965 

1966 

1967 

J§ 

fps 

it 

J£ 

it 

.it 

JE 

St 

i£ 

100 

14,535 

100 

104 

105 

104 

93 

106 

104 

ICo 

122 

100 

14,705 

100 

104 

105 

105 

95 

103 

105 

103 

11% 

100 

It. 620 

100 

103 

105 

124 

101 

100 

106 

100 

114 

100 

14,205 

100 

10% 

103 

78 

92 

65 

38 

F 

100 

14,535 

100 

103 

109 

7% 

H2 

F 

100 

14,125 

100 

103 

no 

49F*»  77 

100 

It, 705 

100 

102 

107 

100 

100 

102 

111 

102 

117 

100 

15,150 

ICO 

102 

102 

102 

98 

104 

109 

106 

113 

100 

15,060 

100 

102 

100 

104 

93 

104 

108 

104 

ns 

£i 


1968-1973  Readings 

755 

Cycles 

-  1968  c 

909  1062  1231 
Cycles  Cycles  Cycles 
1969  1970  1971 

1338 

Cycles 

1972 

152S 

Cycles 

19?3 

Ss_  it 

te  sis 

wf 

<S  t/ 

KC-16-1 

16 

A 

Fly  ash* 

Sand  £ 

Liaestcne 

6.25 

104 

114 

103 

107 

106 

104 

106 

37 

104 

95 

100 

99 

KC-16-2 

F 

6.27 

107 

110 

109 

105 

109 

100 

107 

84 

105 

88 

107 

93 

KC-16-3 

6.26 

104 

111 

103 

105 

10t> 

101 

KRt 

88 

103 

95 

104 

68 

KC-18-1 

18 

c 

Hone 

Sind  G 

Quartzite 

5.73 

102 

U6 

106 

107 

106 

105 

104 

84 

100 

34 

93 

80 

KC-18-2 

5.77 

102 

109 

104 

104 

108 

102 

106 

35 

104 

37 

92 

88 

KC-18-3 

5.74 

io4 

109 

106 

99 

110 

108 

107 

31 

83 

90 

100 

76 

KC-16-1 

KC-16-2 

KC-16-3 

16 

A 

Fly  ash*  Sand  E 

Limestone 

F 

6.25 
6.27 

6.26 

KC-18-1 

KC-18-2 

KC-18-3 

16 

C 

Hone  Sand  G 

Quartzite 

5.73 
5.77 

5.74 

1474- 

Headings 

1664 

Cycles 

1974 

1776 

Cycles 

1975 

1922 

Cycler 

1976 

1999 

Cycles 

1977 

2146 

Cycles 

—1973 

2239 

Cycles 

1979 

K 

it 

C  it 

IL 

SS- 

£ 

iz 

tt 

08 

106 

96  137 

94 

79 

90 

90 

75 

91 

tt 

109 

65 

109  130 

105 

100 

109 

100 

131 

106 

117 

tt 

104 

68 

104  125 

104 

90 

104 

5S 

150 

5R 

91 

tt 

102 

106 

102  82 

82 

93 

100 

HR 

Hi 

KR 

F 

F 

64 

65 

Failed 

92 

68 

80  72 

176 

XB 

Failed 

•  Fly  aah  content ,  25  percent  replacement  by  voisae. 

•*  F  delate*  specimen  has  failed. 

♦  SB  delate*  misfaetcry  reading  w*  cot  obtained  as  specimen  voald  not  respond  to  flexural  vibration, 
tt  ted  of  epee  liar,  too  rough  to  obtain  reading.  S?2  data  diacontinaed. 


Bean 

ture 

3atch 

Content 

Strength 

Yeloc 

19 

69 

1< 

^9 

19 

71 

1972 

So. 

KC-19-1 

Ko. 

19 

1 

Aggregates 

Crushed  liaestone 
l-l/2-in.  Sax 

1 

2* **.0 

psi 

33S0 

iCs 

100 

fbs 

n,6ao 

i'/2  j£ 

100  101 

*vf 

100 

is 

S3 

if 

9/ 

fe 

ss 

ivf 

3U 

_JE  Jvf 
S3  9? 

KC-19-2 

19 

2 

Crashed  liaestone 
i-l/2-in.  cax 

5.0 

3360 

100 

11,620 

100  100 

100 

90 

93 

e? 

81 

S3 

91 

KC-19-3 

19 

3 

Crushed  liaestone 
l-l/2-in.  bsx 

b.7 

3610 

100 

11,620 

IOO  106 

101 

90 

ss 

90 

85 

38 

92 

1973-1973  Readings _ 

619  755  83 7  1013  1090  1237 

Cycles  Cycles  Cycles  Cycles  Cycles  Cycles 


1973 

K 

1971 

5E 

197? 

fe 

1976 

is  ss! 

1977 

A 

1! 

SS 

2<8_ 

2! 

KX-19-1 

19 

1 

Crushed  liaestone 
1-1/2-in.  sax 

1-9 

3360 

83 

102 

63 

11S1 

S3 

78 

si  ni 

66  109 

72 

103 

KC-19-2 

19 

2 

Crushed  liaestone 
1-1/2 -in.  sax 

5.0 

3360 

82 

& 

62 

llh 

79 

77 

71  110 

79  id 

SI 

S? 

KC-19-3 

19 

3 

Crushed  liaestone 
1-1/2 -in.  sax 

I*-7 

3610 

81 

101 

S6 

113 

86 

139 

82  116 

32  105 

62 

95 

1330 
Cycles 
— 1212 
*£ 


KC-19-1 

19 

1 

Crushed  liaestone 
1-1/2 -in.  aax 

1.9 

3360 

60 

89 

KC-19-2 

19 

2 

Crushed  liaestone 
1-1/2-in.  aax 

5.0 

3360 

79 

66 

KC-19-3 

19 

3 

Crushed  liaestone 
l-i/2-in.  aax 

1.7 

361c 

79 

76 

*  The  wxter-ceaent  ratio  of  all  three  batches  was  5.39  gal ^ag  or  0.^9  by  weight. 

**  Average  based  on  coopressive  strength  of  three  6-  by  12-in.  cylinders  per  batch. 


; Revised  August  IjcO) 

Table  6-ECD 

Kirture  Data  and  Record  of  Testier  of  Concrete  Eeaas,  Kansas  City  District  Awrerste  Prorraa 


26-day  Initiel  Laboratory 
Coeyres-  Readings,  197- 


Mix- 

Air 

si  vc 

Pulse 

__12 

7C 

.JC 

IS 

76 

vj' 

So. 

So. 

JU^repstes 

* 

psi 

*E 

f03 

Sv2 

SE 

JY2 

is 

SY2 

SE 

EC-20-1 

20 

1 

Crushed  lines  tone 
1-1/2-in.  sax 

5.0 

3360 

100 

it.  265 

100 

202 

33* 

10* 

117 

ie6 

KC-20-2 

20 

2 

Crushed  lire stone 
1-1/2- in.  rax 

5.t 

32  Sc 

1G0 

it.  370 

10C 

107 

125 

105 

1C7 

no 

EC-20-3 

20 

3 

Crushed  1  ires  tone 

5-3 

3?6C 

IOC 

ii.2£5 

100 

io£ 

131 

106 

115 

113 

-979-  Readings 


EC-20-1  20 

EC-20-2  20 

33-23-3  20 


Crushed  lirestese 
1-1/2-in-  naz 

Crushed  iirestone 
1-1/2-in.  rax 

Crushed  iirestoae 
1-1/2-in.  nax 


5.0 

3360 

10* 

1C5 

5.* 

3350 

110 

107 

5.3 

3260 

lOo 

no 

•  The  vater-ceaest  ratio  of  all  three  batches  was  5-3^  gal/cwt  or  0.^5  *7  wt, 
w  Average  based  on  cosyressire  strength  of  tbre*  6-  by  12-in.  cylinder*  per  batch. 


(Revised  August  1980) 
Table  7-KCD 


Section  27 


Mixture  Data  and  Record  of  Testing  of  Concrete  Beams *  Kansas  City  District  Aggregate  Program 
1975-  (Installed  July  197^ ) 

Exposure  RacX,  Rov  2  (W  to  E) 


Avg** 

gH.rrmi 

28- day 
Coapres- 

Initial  Laboratory 
Readings*  197^ 

112 

Cycles 

1975 

258 

Cycles 

191° .. 

335 

te,. 

Cycles 

1978 

Beam 

Ho. 

Mix¬ 

ture 

No. 

Batch 

No.« 

Air 

Content 

* 

oive 

Strength 

psi 

Pulse 

Veloc 

fps 

1977 

AMreRtt.cs 

JV2 

*E 

*v2 

2E_ 

t£ 

tk. 

Jv2 

?E  *V2 

KC-21-1 

21 

1 

Crushed  limestone 
1-1/ 2- in-  max 

5.0 

1.600 

100 

11,795 

100 

309 

13!* 

106 

11>» 

101 

101 

106  106 

KC-20-2 

21 

2 

Crushed  limestone 
1-1/2-in.  max 

fc.9 

5150 

10c 

lit,  600 

100 

101 

132 

107 

llfc 

109 

106 

105  106 

KC-21-3 

21 

3 

Crushed  limestone 
1-1/2-in.  max 

5.1 

1939 

ICC 

11,535 

100 

102 

139 

106 

116 

106 

105 

121  no 

Kc-a-i 

21 

1 

Crushed  limestone 
1-1/2-in.  max 

5.0 

Kc-20-2 

21 

2 

Crushed  limestone 
1-1/2- in.  max 

1.9 

Kc-21-3 

21 

3 

Crushed  -  Imestonc 
1-1/  '..»n.  max 

5.1 

1979-  Readings 


”575 

Cycles 

-JSZ2- 


-IE 

ad 

1600 

9l 

no 

5i5o 

102 

107 

*>930 

121 

105 

*  The  vater-ceaent  ratio  of  all  three  batches  vas  5*28  gal/cvt  or  0. 1**4  by  vt. 

**  Average  based  on  compressive  strength  of  turee  6-  by  12-in.  cylinders  per  batch. 


(Revised  August  1980) 
Table  1-ED 


Section  26 


Mixture  Data  and  Record  of  Testing  of  Concrete  Cubes ,  Eufaula  Dam  Aggregate  Study 
1958-  (Installed  October  1958) 


Beech  Row  1  (W  to  E) 


Cube 

Ho. 

Ccarss  AjwreKate 
Maximm 

Site  Descrip- 

in.  tion 

Air 

JL 

Water- 

Cement 

Ratio 

gai/b*! 

Theo 
Cement 
Factor 
bags/cu  yd 

0  Cycles, 
Pulse 
V-jIoc 
tpa 

J2& 

it 

150 

Cycles 

1959 

it 

220 

Cycles 

i960 

ft 

361 

Cycles 

1961 

-jt 

^51 

Cycles 

1962 

ft 

557 

Cycles 

1963 

ft 

S92 

Cycles 

1964 

it. 

855 

Cycles 

1965 

it 

1 

6 

Poor 

5-4 

4.97 

4.0 

14,450 

100 

95 

101 

96 

100 

102 

no 

n3 

2 

6 

Random 

5-9 

4.85 

4.0 

14,650 

100 

95 

100 

100 

104 

107 

no 

107 

3 

3 

Random 

5-7 

5-30 

4.0 

14,075 

100 

95 

103 

99 

102 

108 

111 

1 12 

1966-1973  Readings 


965 

Cycles 

1966 

J?L_ 

1141 

Cycles 

1967 

1326 

Cycles 

1968 

it 

1480 

Cycles 

1969 

it 

1633 

Cycles 

1970 

it 

1802 

Cycles 

1971 

it 

1959 

Cycles 

W2 

2099 

Cycles 

1973 

it 

1 

6 

Poor 

5.4 

4.97 

4.0 

90 

1 12 

105 

96 

94 

85 

84 

• 

2 

6 

Randan 

5.9 

1.85 

4.0 

92 

107 

no 

99 

94 

89 

82 

tt 

3 

3 

Random 

5.7 

30 

4.0 

97 

114 

109 

100 

96 

97 

95 

« 

1974- 

Readings 

2235 

Cycles 

1974 

ft 

234t" 

Cycles 

1975 

j£_ 

2^93 

Cycles 

1976 

2570 

Cycles 

1977 

it 

2617 

Cycles 

1978 

2710 

Cycles 

1979 

?t 

1 

6 

Poor 

5.4 

4.97 

4.0 

94 

86 

92 

sn 

92 

61 

2 

6 

Random 

5.9 

«.o5 

4.0 

115 

109 

108 

93 

106 

70 

3 

3 

Random 

5.7 

5.30 

4.0 

109 

99 

96 

93 

103 

71 

•  Equipment  malfunctioned  In  1973* 


(Revised  August  1980) 
Table  1-MCP 


Section  3b 


Record  of  Testing  of  Box  Specimens,  Membrane  Curing  Program 
1959-  (Installed  June  19^6) 


Box 

East 

West 

Admixture 

Curing 

Material 

Fora 

Condition  of  Specimens,  1959-1961 

13  Winters  lb  Winters  15  Winter* 

1959  I960  1961 

No. 

Corner  Corner 

East 

West 

Cement 

East 

West 

Lining 

East 

West 

East 

West 

East 

West 

1 

GVKV 

GW 

Resin 

None 

A 

Water 

Water 

T-and-G* 

Excel** 

Excel 

Excel 

Excel 

Excel 

Excel 

2 

GVRCCW  GVRAHW 

Resin  +  CC 

Resin  +  AH 

A 

Water 

Water 

T-iJld-G 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

3 

GCCJW 

GCCV 

Resin  soap 

CC 

A 

Water 

Water 

T-and-G 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

u 

GJV 

Resin  soap 

Resin  soap 

A 

Water 

Water 

T-and-G 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

5 

AC 

None 

None 

B 

Air 

Air 

T-and-G 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

6 

CAC 

CWC 

None 

None 

B 

Air 

Water 

Lining  A 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

7 

RAC 

RWC 

None 

None 

B 

Air 

Water 

Lining  B 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

8 

AHAC 

AH 

AH 

B 

Air 

Air 

T-and-G 

SI  ckt 

Excel 

SI  ck 

Excel 

Excel 

Excel 

9 

B-3 

B-l 

None 

None 

B 

HPB 

RG 

T-and-G 

Excel 

Excel 

Excel 

Excel 

Excel 

ExceJ 

10 

b-8 

B-2 

None 

None 

B 

KC70 

HPC 

T-and-G 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

11 

B-25 

B-23 

None 

None 

B 

srtsw 

CSl*5 

T-and-G 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

12 

B-21t  B-29 

None 

None 

B 

SFlt5 

dsa 

T-and-G 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

13 

B-17 

B-28 

None 

None 

B 

AFMST 

PENC 

T-and-G 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

lit 

b-i8 

B-30 

None 

None 

B 

A  1C 

ma.99 

T-and-G 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Condition  cf  Specimens,  1962-1972 


16  Winters 
1962 

17  Winters 

1963 _ 

18  Winters 
196b 

19  Winters 
1965 

20  Winters 
i960 

2b  Winters 
1970ft 

25  Winters 
1971 

26  Winters 
1972  . 

East 

west 

East 

West 

East 

West 

East 

West 

East 

West 

East 

West 

East 

West 

East 

West 

1 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

2 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

3 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

ii 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

5 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

6 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

7 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

8 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

9 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

10 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

n 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

12 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

13 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

14 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

_ _ Condition  of  Specimens,  1973- _ 

27  Winter*  26  Winters  29  Winters  36  Winters  31  Winters  32  Winters  33  Winters 

isn _ 12Zi _ 1975  1976  ■  .1977 _ 1976  _ _ 1212 _ 


East 

West 

East 

West 

East 

West 

East 

Vest 

East 

West 

East 

Vest 

East 

West 

1 

Excel 

Excel 

Excel 

Excel 

Excel 

Steel 

Excel 

Excel 

Bccel 

Steel 

Steel 

Excel 

Steel 

Excel 

2 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Steel 

Steel 

Bccel 

Steel 

Excel 

Excel 

Excel 

EXcel 

3 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Bccel 

Excel 

Steel 

Excel 

Excel 

Excel 

Excel 

Excel 

k 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Bccel 

Excel 

Excel 

Steel 

Excel 

Excel 

Excel 

Excel 

5 

Excel 

Excel 

Excel 

Excel 

Steel 

Steal 

Steel 

Steel 

Steel 

Steel 

Excel 

Excel 

Excel 

Excel 

6 

Excel 

Excel 

Excel 

Excel 

Excel 

Steel 

Excel 

Steel 

Excel 

Steel 

Excel 

Excel 

Steel 

Excel 

7 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Bccel 

Excel 

Steel 

EXcel 

Excel 

Excel 

Excel 

Excel 

8 

Excel 

Excel 

Excel 

Excel 

Excel 

Steel 

Steel 

Steel 

Steel 

Bccel 

Excel 

Excel 

Excel 

Excel 

9 

Excel 

Excel 

Excel 

Excel 

.Excel 

Excel 

Excel 

Steel 

Steel 

EXcel 

Steel 

Excel 

Steel 

Excel 

10 

Excel 

Excel 

Excel 

Excel 

Excel 

Steel 

Steel 

Steel 

Excel 

EXcel 

Excel 

Excel 

Excel 

Excel 

11 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Bccel 

EXcel 

Excel 

Excel 

Excel 

Excel 

12 

Excel 

Excel 

Excel 

Excel 

‘Steel 

Steel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

Excel 

13 

Excel 

Excel 

Excel 

Excel 

Steel 

Steel 

Excel 

Excel 

Excel 

EXcel 

Excel 

Excel 

Excel 

Steel 

lb 

Excel 

Excel 

Excel 

Excel 

Excel 

Bccel 

Excel 

Excel 

Excel 

Steel 

Steel 

Steel 

Steel 

Excel 

*  Tongue-and-groove  lumber. 

**  Excel  denote*  excellent, 
t  SI  ck  denote*  alight  crack. 

ft  Condition  of  the  specimen*  did  not  change  from  1967  to  1971. 


(Revised  August  1980) 

Table  2-QA 

Record  of  Testing  cf  Cubes  Made  for  Quality  Aggregate  Investigation 
1963  Installation  (installed  December  1963) 


1963-1959  Headings" 


Section  35 


Beach  Row  A- l  (W  to  E) 


Water- 

Cement 

1963”  -1?1. 

bib 

570 

As.nl  A. 

755  909 

Cycles  Cycles 

1968  1969 

jv2 

Cube 

No. 

Date  Made 

Coarse  Aggregate 

Ratio 

(by 

wt) 

Air 

Content* 

* 

Slump* 

in. 

Pulse 

Veloc 

fps 

-  Vujrt-ACO  VJFAJiV*  vjrv.*«o 

196b  1965  1966  1967 

tv2  i'/  iv2  iv2  iv2 

4-11 

Aug  1962 

Dolomite 

0.5 

6. 8 

1-1/2 

15.565 

100  102  119 

1X7 

88 

89  73 

4-12 

Aug  1962 

Dolomite 

0.8 

it.9 

1-1/2 

lit  ,870 

100  112  110 

122 

51 

Failed 

4-13 

July  1962 

Natural  gravel  B 

0.5 

5.0 

1-1/2 

15,875 

100  114  122 

112 

107 

105  91 

4- lb 

Aug  1962 

Natural  gravel  B 

0.8 

it.9 

1-1/2 

15.505 

100  103  118 

118 

102 

84  66 

4-15 

Aug  1962 

Gneiss 

0.5 

it.8 

1-1/2 

Ht,335 

100  124  140 

135 

131 

121  107 

4-16 

Aug  1962 

Gneiss 

0.8 

It. 8 

1-1/2 

13,890 

100  122  112 

139 

16 

Failed  j 

1970-1976  Readings 

1 

i 

1662 

Cycles 

1970 

1231  1388  1528  166b 

Cycles  Cycles  cycles  Cycles 

1971  1972  1973  197b 

iv2  iv2  tv2  Sv2 

1776  1922 

Cycles  Cycles 

1975  1976 

tv2  tv2 

4-11 

Aug  1962 

Dolomite 

0.5 

b.8 

1-1/1 

Failed 

4-13 

July  1962 

Natural  gravel  B 

0.5 

5-0 

1-1/2 

81 

80  90  tt 

118 

105 

94 

4-lb 

Aug  1962 

Natural  gravel  B 

0.8 

it.9 

1-1/2 

t 

failed 

4-15 

Aug  1962 

Gneiss 

0.5 

it. 8 

1-1/2 

99 

10b-  115  M 

120 

123 

116 

1977- 

Readings 

1999 
Cycles 
19 77 
fv2 

3ES  2239 

Cycles  Cycles 

1978  1979 

gv2  iv2 

4-13 

July  1962 

Natural  gravel  B 

0.5 

5.0 

1-1/2 

94 

108  105 

4-15 

Aug  1962 

Gneiss 

0.5 

lt.8 

1-1/2 

109 

120  lib 

j| 


•  Air  content  and  tlusp  of  that  portion  of  the  concrete  containing  aggregate  waller  than  1-1/2  in.  ic  stxe. 
t  A  satisfactory  reading  could  not  he  taken  because  of  the  condition  of  the  specimen. 

Equipment  Malfunctioned  in  1973 • 


smmimnilii 


(Revised  August  1980) 


Table  1-CAP  (Continued) 


Section  37 


Speci¬ 

men 

and 

Mix 

No. 

Date  Made 

Nominal 
Cement 
Factor 
bags/ 
cu  yd 

Replace¬ 

ment 

Material 

Actual 

Sand: 

Aggre¬ 

gate 

Ratio 

i 

Max 

Size 

Coarse 

Aggre¬ 

gate 

in. 

2 

Sept  1963 

2.0 

None 

24 

6 

4 

Sept  1963 

2.0 

Fly  ash 

24 

6 

5 

Sept  1963 

2.0 

Shale 

30 

3 

6 

Sept  1963 

2.0 

Shale 

24 

6 

7 

Sept  1963 

2.5 

None 

30 

3 

8 

Sept  1963 

2.5 

None 

23 

6 

9 

Sept  1963 

2.5 

Fly  ash 

30 

3 

10 

Sept  1963 

2-5 

Fly  ash 

23 

6 

11 

Oct  1963 

2.5 

Shale 

30 

3 

12 

Oct  1963 

2.5 

Shale 

23 

6 

13 

Oct  1963 

3-0 

None 

29 

3 

14 

Oct  1963 

3-0 

None 

22 

6 

15 

Oct  1963 

3-0 

Fly  ash 

29 

3 

16 

Oct  1963 

3-0 

Fly  ash 

22 

6 

* 

Oct  1963 

3-0 

Shale 

29 

3 

18 

Oct  1963 

3-0 

Shale 

22 

6 

7 

Sept  1963 

2.5 

None 

30 

3 

8 

Sept  1963 

2.5 

None 

23 

6 

12 

Oct  1963 

2.5 

Shale 

23 

6 

13 

Oct  1963 

3.0 

None 

29 

3 

14 

Oct  1963 

3.0 

None 

22 

6 

15 

Oct  1963 

3.0 

Fly  ash 

29 

3 

16 

Oct  1963 

3.0 

Fly  ash 

22 

6 

17 

Oct  1963 

3.0 

Shale 

29 

3 

18 

Oct  1963 

3.0 

Shale 

22 

6 

Beach  Row  2  (h  to  E) 


1970-1975  Readings 


1062 

Cycles 

1970 

iv2 

1231 

Cycles 

1971 

*V2 

1388 

Cycles 

1972 

*v2 

1528 

Cycles 

1973 

XV2 

1664 

Cycles 

1974 

iv2 

1776 

Cycles 

1975 

iv2 

t 

Failed 

86 

t 

Failed 

t 

Failed 

84 

t 

Failed 

104 

76 

104 

tt 

84 

10 6 

87 

m 

86 

tt 

104 

94 

Failed 

80 

m 

86 

tt 

38 

Failed 

88 

NR 

88 

tt 

Failed 

83 

20 

84 

tt 

96 

92 

100 

NR 

100 

tt 

116 

113 

89 

34 

91 

tt 

84 

71 

91 

90 

109 

tt 

122 

118 

89 

74 

94 

tt 

107 

106 

95 

72 

99 

tt 

112 

114 

91 

80 

102 

tt 

108 

108 

_ 1216= _ 

Readings 

1922 

Cycles 

1976 

P2 

19  99 
Cycles 
1977 

P2 

2146 

Cycles 

1978 

?v2* 

2239 

Cycles 

1979 

*V2* 

Failed 

83 

Failed 

67 

Failed 

101 

95 

103 

106 

71 

81 

89 

82 

115 

103 

106 

84 

89 

65 

94 

104 

86 

47 

86 

88 

77 

59 

100 

86 

t  End  of  prism  too  rough  to  obtain  satisfactory  reading, 
ft  Equipment  malfunctioned  in  1973- 

NR  Unable  to  obtain  satisfactory  reading,  although  an  attempt  was  made  tc  do  so. 
*  These  specimens  are  spalling  badly  causing  erratic  readings. 


(Sheet  3) 


(Issued  August  i960) 
Table  1-MAVC  (Continued) 


Section  3 8 


Beach  Row  A-l 


Prism 

*0* 

Date  Made 

Type 

Cement 

Replacement 

Material 

Water-Cement  Ratio 
gals/bag  by  weight 

Cement 
Factor 
bags/cu  yd 

2036 

Cycles 

1970 

2129 

Cycles 

1979 

*2. 

Mix  1,  Rd  1 

Feb  196U 

II 

lone 

6.B 

0.6 

2.93 

96 

37 

Rd  2 

Aug  19#* 

II 

Rone 

6.8 

0.6 

2.93 

108 

76 

Mix  2>  Rd  1 

Maf  1964 

II 

Rone 

7.9 

0.7 

2.51 

81 

79 

Rd  2 

July  19611 

II 

Rone 

7.9 

0.7 

2.51 

98 

97 

Mix  7t  Rd  1 

Mar  196b 

II 

Fly  ash 

6.1 

0.6 

2.93 

91 

IF1* 

Rd  2 

Aug  1961 

II 

Fly  ash 

6.1 

O.o 

2.93 

93 

56 

*•  KB  denote  that  a  satisfactory  reading  vat  not  obtained  although  mo  attempt  vai  made. 


(Sheet  3) 


(Revlaed  August  1930) 

Table  1-CT  (Continued)  Section  39 

Exposure  Facie.  Row  1 


Type  II 
Portland 

Other  Re¬ 
placement 

1167  Cycles 

1244  cycles 

1391  Cycles 

IbQb  cycles 

Prism 

So. 

Position 
on  Back 

Curing 

Condition 

Cement 

l 

Other  Cement 
* 

Material 

i 

_ ±Z£° 

_ 1221 _ 

_ 1978 

1979 

fE 

H 

.is 

* r 

JE 

i£ 

%E 

%£ 

30021 

10 

1 

100  (cement  A) 

None 

None 

99 

99 

99 

98 

96 

97 

80 

83 

30022 

49 

104 

r 

101 

92 

71 

101 

95 

89 

1(0021 

14 

2 

109 

91 

105 

70. 

101 

82 

105 

HR 

1(0022 

44 

93 

98 

101 

68 

100 

100 

100 

98 

50021 

8 

3 

102 

100 

101 

96 

101 

100 

93 

81 

50022 

31 

108 

102 

no 

109 

no 

9 9 

105 

98 

60021 

23 

b 

NR» 

66 

61 

78 

70 

XR 

HR 

HR 

60022 

30 

102 

105 

102 

109 

103 

99 

99 

99 

301(21 

40 

1 

100  (cement  B) 

None 

None 

86 

85 

101 

24 

103 

80 

55 

62 

301(22 

20 

91 

93 

95 

99 

98 

135 

91 

1*3 

1(0421 

15 

2 

96 

96 

88 

92 

66 

81 

81 

75 

1(01(22 

26 

95 

109 

96 

84 

101 

100 

96 

96 

50421 

28 

3 

84 

86 

83 

Broken 

Failed 

50422 

6 

98 

96 

95 

102 

97 

98 

89 

90 

6o421 

35 

b 

71 

44 

62 

Broken 

Failed 

60422 

11 

113 

66 

100 

89 

97 

86 

91 

75 

325 SI 

18 

1 

75  (cement  A) 

None 

25 

97 

75 

96 

75 

96 

38 

82 

HR 

325S2 

1 

(calcined 

108 

104 

106 

83 

103 

7b 

n9 

88 

42531 

42 

2 

shale 

119 

26 

NR 

NR 

Failed 

1(2532 

38 

100 

89 

100 

Broken 

_ 

91 

HR 

1*7 

52581 

51 

3 

25 

Broken 

61 

SR 

Broken 

Failed 

525S2 

12 

(ahale) 

116 

96 

no 

106 

no 

106 

106 

9U 

62531 

27 

b 

75 

NR 

88 

109 

104 

NR 

HR 

KR 

62532 

13 

101 

96 

113 

96 

in 

75 

126 

83 

335m 

3 

1 

65  (cement  A) 

35  (nat 

None 

no 

82 

84 

72 

62 

54 

68 

HR 

33532 

24 

cement) 

97 

94 

90 

86 

89 

85 

89 

85 

435m 

50 

2 

108 

98 

94 

79 

95 

82 

88 

78 

43532 

9 

100 

101 

102 

94 

103 

94 

100 

90 

535m 

55 

3 

126 

50 

120 

Broken 

Failed 

535*2 

39 

124 

NR 

11B 

101 

Failed 

635m 

4 

b 

Broken 

Broken 

Failed 

63532 

7 

109 

96 

89 

70 

89 

51 

325F1 

53 

1 

75  (cement  A) 

Sone 

25 

101 

8l 

90 

81 

93 

95 

86 

35 

32512 

45 

(fly  aah) 

106 

97 

105 

100 

106 

99 

100 

91 

425 FI 

56 

2 

84 

96 

80 

95 

80 

8b 

75 

80 

42512 

25 

106 

99 

112 

96 

n3 

9b 

108 

100 

525F1 

17 

3 

1 12 

103 

104 

105 

105 

102 

102 

101 

52512 

29 

107 

100 

104 

80 

107 

90 

101 

KR 

625F1 

33 

b 

100 

95 

77 

87 

93 

85 

90 

81 

62512 

36 

124 

107 

no 

60 

105 

101 

103 

HR 

3BFS1 

41 

1 

None 

100 

None 

95 

NR 

69 

84 

76 

HR 

SR 

KR 

3BFS2 

19 

(portlsad 

96 

94 

96 

93 

97 

90 

89 

38 

4BFS1 

52 

2 

blast¬ 

no 

68 

107 

59 

77 

KR 

HR 

SR 

4BFS2 

21 

furnace 

no 

92 

99 

90 

102 

90 

9 b 

81* 

5BFS1 

16 

3 

slag 

99 

72 

84 

68 

82 

KR 

HR 

HR 

5BTS2 

2 

coent) 

86 

74 

78 

Broken 

Failed 

6BF31 

5 

I) 

97 

4l 

71 

Broken 

Failed 

6BF82 

37 

no 

73 

109 

77 

Failed 

335F1 

22 

ft. 

1 

65  (cement  A) 

Sone 

35 

(fly  ash) 

102 

109 

97 

85 

101 

104 

69 

105 

96 

98 

HR 

33532 

435T1 

54 

102 

100 

93 

100 

85 

46 

2 

92 

97 

93 

93 

90 

86 

87 

83 

43512 

48 

ICS 

83 

94 

e? 

94 

89 

121 

KR 

53531 

47 

3 

75 

88 

79 

94 

79 

91 

70 

83 

535J2 

34 

125 

XR 

123 

77 

Failed 

635m 

32 

b 

107 

91 

101 

92 

101 

73 

85 

81 

635K 

43 

no 

89 

112 

69 

107 

51 

9 b 

HR 

•  HR  mean*  no  redding  vaa  obtained. 
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